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Welcome

 Welcome to the 3rd IEEE Eurasia Conference on IOT, Communication and 
Engineering 2021 (IEEE ECICE 2021). This conference is the collaboration among 
National Formosa University, IEEE Tainan Section Sensors Council (IEEE 
TSSC), International Institute of Knowledge Innovation and Invention (IIKII) to 
organize an interdisciplinary conference in the field of science and engineering 
technologists. IEEE ECICE 2021 provides a unified communication platform for 
researchers with IOT and Advanced Manufacturing topics. The booming economic 
development in Asia, particularly the leading manufacturing industries from 
auto-mobile, machinery, computer, communication, consumer product, flat panel 
display to semiconductor and micro/nano areas have attracted intense attention 
among universities, research institutions and many industrial corporations. This 
conference aims to create a broad international forum for researchers, engineers, 
and professionals on the globe that working in the areas of IOT and manufacturing 
to discuss and exchange various scientific, technical and management aspects 
across the wide spectrum of the society. The theme of the conference is set as 
smart manufacturing, focusing on new and emerging technologies. Papers with 
innovative idea or research results in all aspects of advanced manufacture are 
encouraged to submit. This conference is must attentive towards strong interactions 
among researchers disseminating their high-quality research results.

 IEEE ECICE 2021 received a total of 238 submissions, with 146 papers finally 
selected and registered for this conference. 10 countries and regions of participation 
include Canada, China, Germany, Indonesia, Korea, Peru, Russian Federation, 
South Africa, Taiwan, Turkey and USA. These papers on various topics are divided 
into 17 Regular Sessions and 1 Invited Session. We are happy to say that it is a fine 
starting point for establishing an international network to facilitate future science 
and engineering technologists in the academic and industrial fields. I would like 
to express my sincere gratitude to the participants and committee members for 
making this event possible. I welcome you all to share in this conference, as an 
opportunity to make new unforgettable learning experiences and colleagues. 
Friends, welcome to IEEE ECICE 2021 and National Formosa University!

Prof. Chi-Ting Ho, Ph. D.
Dean of Engineering, National Formosa University

Program Chairman of IEEE ECICE 2021
October 29th, 2021
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Regular

（A）  Internet & IOT technology

（B）  Communication Science & Engineering

（C）  Computer Science & Information Technology

（D）  Computational Science & Engineering

（E）  Electrical & Electronic Engineering

（F） Mechanical & Automation Engineering

（G） Advanced Machining and Forming Processes

（H） Micro- and Nano-Fabrication

（I）  Surface manufacturing processes

（J）  Gears Manufacturing

（K）  Bio-medical Manufacturing

（L）  Precision Engineering Measurement

（M）  Robotics and Automation

（N） Additive Manufacturing Technology

（O）  Smart Manufacturing Technology for Industry 4.0

（P）  Environmental Sustainability

（Q） Others

Conference Topics

Invited

(IV1)  Applications of Smart Power Converter, Renewable Energy Management, 
Digital Design System and Communication System
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International Institute of Knowledge Innovation and Invention(IIKII)

Sponsors

Ministry of Science and Technology
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Prof. I-J Wu, HARVATEK 
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Prof. Chia-Cheng Chao, National Chung-Shan Institute of Science & Technology 

Prof. Liang-Kuang Chen, National Taiwan University of Science and Technology 

Prof. Yung-Kang Shen, Taipei Medical University 

Prof. Amy Trappey, National Tsing Hua University 

Prof. Chien-Sheng Liu, National Cheng-Kung University 

Prof. Chih-Hsiung Wang, Tailift 

Prof. Meng-Shiun Tsai, National Chung Cheng University 

Prof. His-Harng Yang, National Chung Hsing University 

Prof. Jeng-Haur Horng, National Formosa University 
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Organizing Committees
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Prof. Shen-Yung Lin, National Formosa University 
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Prof. Chung-Biau Tsay, Feng Chia University

Prof. Ming Yuan Hsieh, Department of International Business, National Taichung 
University of Education
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Prof. Yu-Lung Lo, National Cheng-Kung University Mechanical Engineering

Prof. Yeong-Maw Hwang, National Sun Yat-sen University

Prof. Jen-Fin Lin, National Cheng Kung University
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Prof. Shih-Miao Huang,  National Formosa University

Prof. Ching-Min Hsu,  National Formosa University

Prof. Ming-Piao Tsai,  National Formosa University

Prof. Chin-Chung Wei,  National Formosa University

Prof. Kum-Ming Hsu,  National Formosa University

Prof. Chung-Yu Tsai,  National Formosa University

Prof. Cho-Pei Jiang,  National Formosa University

Prof. I-En Lin,  National Formosa University

Prof. Tung-Shang Yang,  National Formosa University

Prof. Chung-Chih Lin,  National Formosa University

Prof. Yin-Yu Chang,  National Formosa University

Prof. Wen-Teng Wang,  National Formosa University

Prof. Chen-Hua She,  National Formosa University
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Prof. Lin Li, FREng

Prof. Srichand Hinduja

Prof. Paulo Bartolo
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Dr. Marco Domingos

Dr. John Francis

Dr. Christian Griffiths
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Dr. James Methven

Dr. Mohammad Sheikh

Dr. Andrew Weightman

Prof. Junghsen Lieh

Prof. Domenico Mundo

Prof. Daizhong Su

Prof. David W. Russell

Prof. Ming Yang

Prof. Ehsan Toyserkani

Prof. Yaroslav Erisov

Prof. Richard Lin

Prof. Hae Woon Choi

Prof. Fuqian Yang

Prof. Tim Osswald

Prof. Lih sheng Turng

Prof. Bojan Jerbić

Prof. Nazlim Bagcivan

Prof. K.K. Wang

Prof. Andrew Y. C. Nee
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Sessions

Regular

（A）  Internet & IOT technology

（B）  Communication Science & Engineering

（C）  Computer Science & Information Technology

（D）  Computational Science & Engineering

（E）  Electrical & Electronic Engineering

（F） Mechanical & Automation Engineering

（G） Advanced Machining and Forming Processes

（H） Micro- and Nano-Fabrication

（I）  Surface manufacturing processes

（J）  Gears Manufacturing

（K）  Bio-medical Manufacturing

（L）  Precision Engineering Measurement

（M）  Robotics and Automation

（N） Additive Manufacturing Technology

（O）  Smart Manufacturing Technology for Industry 4.0

（P）  Environmental Sustainability

（Q） Others

Invited

(IV1)  Applications of Smart Power Converter, Renewable Energy Management, 
Digital Design System and Communication System
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Executive Committee

Honorary Chairman

Shinn-Liang Chang, Ph. D.
President of National Formosa University
Conference Chairman of IEEE ECICE 2021
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Program Chairman
Chi-Ting Ho, Ph. D.

Professor

Dean of Engineering,
 National Formosa University

Program Chairman of IEEE ECICE 2021

Executive Committee
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Executive Committee

 Publication Chairman

Teen-Hang Meen, Ph. D.
Distinguished professor,

Department of Electronic Engineering, National Formosa University, 
Yunlin, Taiwan

Chair of IEEE Tainan Section Sensors Council

President of International Institute of Knowledge Innovation and 
Invention (IIKII)
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Executive Committee

 General Chairman

Chun-Yen Chang, Ph. D.
Chair professor

Director of Science Education Center

Professor of Graduate Institute of Science Education &
Department of Earth Sciences, National Taiwan Normal University, Taiwan
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Keynote Speaker

Choon-Ling Sia, Ph. D.
Professor

Department of Information Management, 
National Taiwan University, Taiwan

Mar 2016 – Aug 2019 Head and Professor, City University of Hong Kong
June 2015 – Feb 2016 Acting Head and Professor, City University of Hong Kong

Oct 2012 – July 2013 Associate Dean and Professor, City University of Hong Kong.
July 2011 – Sep 2012 Associate Head and Professor, City University of Hong Kong

Director, Center for Social Media Marketing and Business Intelligence (July 2012 – Present)
Senior Editor, Journal of AIS (Dec 2010 – Present)

Associate Editor, Information Systems Research, (January 2017-Present)
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Jyh-Cheng Chen, Ph. D.
Chair Professor

Dean, college of Computer Science
Chair professor, Department of Computer Science

National Yang Ming Chiao Tung University, Taiwan

Editor, IEEE Wireless Communications Letters, 2012 – 2015
Editor, IEEE Wireless Communications Magazine, 2006 – 2011

Outstanding Engineering Professor Award,
Chinese Instituteof Engineers, 2021

Outstanding Research Award, Pan Wen Yuan Foundation, 2019
IEEE Fellow(Class of 2012), November 2011

Keynote Speaker
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Guidelines
1. Official Languages  

The official language of IEEE ECICE 2021 is used only in English. All presentations 

including Q&A should be delivered in English.  

 

2. Guideline for Participants 

2.1. Conference Venue 

National Formosa University, Yunlin, Taiwan 

2.2. Registration 

Time of Registration: 

10:00~ 14:00, October 29, 2021 

2.3. Conference Kit 

Conference kit, which contains final program, name badge will be provided to 

participants during check in at the Registration/Information Desk. 

 

3. Guideline for Presenters 

3.1. The presenters and session chairs are asked to keep to the paper sequence as shown in 

the Final Program. By following this predefined schedule, participants can switch 

between sessions without missing the particular papers of interest. 

3.2. The presentation time for each oral presenter is 15 minutes. The session chairs should 

allow the presenter for 12 minutes presentation and leave 3 minutes for discussions. 

Presentation time for each poster presenter is 60 minutes.  

3.3. The presentation language of IEEE ECICE 2021 papers is used only in English. 

3.4. Notebook PCs and LCD projectors will be available in every session room. Presenters 

are urged to prepare their files in MS PowerPoint format on a USB and copy the 

Conference into the PC at session room before the session begins. Our session aids will 

assist the presenters to copy the file. If you wish to use your own notebook PC, please 

open the file before your presentation time. 

3.5. For unexpected events that cannot be handled on the spot, you may request through 

session chairs, session aids or make a direct notification to the Conference Secretary 

Desk. 
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Conference Agenda

MMaaiinn  CCoonnffeerreennCCee

Friday, October 29, 2021
08:30 09:15 Welcoming Reception & Registration
09:15 09:30 Opening Ceremony
09:30 10:40 1st Keynote Speech – Professor Choon-Ling Sia
10:40 10:50 Coffee Break
10:50 12:10 2nd Keynote Speech – Chair Professor Jyh-Cheng Chen
12:10 13:00 Lunch Break

13:00 16:00 Oral Presentation & Online Oral Presentation 

14:30 15:00 Coffee Break

13:00 16:00 Poster Presentation & Online Poster Presentation
16:30 17:30 Transportation
17:30 20:00 Conference Banquet

MMaaiinn  CCoonnffeerreennCCee  

Saturday, October 30, 2021
09:00 17:00 Poster Presentation & Online Poster Presentation

MMaaiinn  CCoonnffeerreennCCee  

Sunday, October 31, 2021
09:00 17:00 Sponsor Showcase

Conference Agenda

Venue: National Formosa University, Yunlin, Taiwan Language: English
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Venue
No.64, Wunhua Rd., Huwei Township, Yunlin County 632, Taiwan
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Oral Schedule

A1 B1 C1

T210040-A

T210016-B T210116-KT210069-A

T210045-B T210115-L

T210037-C T210094-M

T210157-A

T210160-C T210095-M

A2 B2 C2
T210191-A T210076-O T210041-M

T210112-D T210013-P T210042-M

T210169-E T210098-P T210086-M

T210200-E T210155-Q T210127-M

A3 B3 C3
T210011-D T210014-Q T210051-F

T210061-D T210028-Q T210052-F

T210123-D T210047-Q T210054-F

T210125-D T210150-Q

IEEE ECICE 2021 Oral Paper Sessions

Friday, October 29, 2021

13:00~14:00

14:00~15:00

15:00~16:00
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D1 E1 F1
T210135-B T210020-A T210068-K

T210136-B T210107-A T210102-K

T210008-C T210071-O T210060-H

T210012-C T210114-O T210113-H

D2 E2 F2
T210058-E T210055-M T210083-IV1

T210103-E T210077-M T210119-IV1

T210106-E T210100-M T210124-IV1

T210141-E T210140-M T210129-IV1

D3 E3 T210162-IV1

T210059-F T210053-D T210165-IV1

T210101-F T210120-P

T210159-F T210158-Q

T210193-F

15:00~16:00

13:00~14:00

14:00~15:00

Friday, October 29, 2021

IEEE ECICE 2021 Online Oral Paper Sessions

T210108-A
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Poster Schedule

Number 13:00~14:00 14:00~15:00 15:00~16:00

01 T210009-A T210122-C T210026-H

02 T210018-A T210126-C T210079-H

03 T210030-A T210138-C T210080-L

04 T210032-A T210148-C T210025-N

05 T210043-A T210153-C T210065-O

06 T210050-A T210029-E T210087-O

07 T210085-A T210035-E T210088-O

08 T210089-A T210049-E T210010-P

09 T210156-B T210064-E T210021-P

10 T210163-B T210092-E T210004-Q

11 T210166-B T210093-E T210015-Q

12 T210203-B T210130-E T210062-Q

13 T210204-B T210139-E T210118-Q

14 T210024-C T210192-E T210143-Q

15 T210031-C T210038-F T210161-Q

16 T210039-C T210066-F T210195-Q

17 T210044-C T210073-F T210198-Q

18 T210048-C T210201-F T210199-Q

19 T210202-F T210240-M

IEEE ECICE 2021 Poster Paper Sessions

Friday, October 29, 2021
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Number 13:00~14:00 14:00~15:00 15:00~16:00

01 T210075-A T210110-P T210164-H

02 T210104-A T210036-F T210072-O

03 T210057-B T210121-F T210078-O

04 T210003-C T210131-F T210194-O

05 T210096-C T210132-F T210027-Q

06 T210022-E T210137-F T210168-Q

07 T210070-E T210152-F T210170-Q

08 T210241-F T210242-F T210196-Q

IEEE ECICE 2021
Online  Poster Paper Sessions

Friday, October 29, 2021
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Paper Abstracts

http://www.ecice.asia/ECICE2021_Abstracts.pdf
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T210003

Adaptive Pooling for Convolutional Neural Networks with Arbitrary Input Sizes

Hsi-Chin Hsin1,a and Chien-Kun Su2,b

1National United University
2Chung Hua University

ahsin@nuu.edu.tw, bcks@chu.edu.tw

Corresponding author: Hsi-Chin Hsin, hsin@nuu.edu.tw

Keywords: deep learning, convolutional neural networks, adaptive pooling mesh, content aware image

resizing

Abstract: 

Convolutional neural networks have drawn a lot of attention in deep learning with a large stack of trainable

modules. This paper presents an adaptive scheme to modify the input layers of the conventional

convolutional neural networks such that images of arbitrary sizes can be directly inputted. Specifically,

motivated by the advantage of content aware image resizing, which takes the regions of interest into account

for effective displaying on various screens with different dimensions and aspect ratios, it is beneficial to

incorporate content aware image resizing into convolutional neural networks. Experimental results show that

image classification can be improved in terms of mean average precision.
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T210004

Transmitted phase measurement system of a guided-mode resonance device based on

interference fringe image

Bo-Ting Li1,a and Wen-Kai Kuo1,b

1National Formosa University

a10876140@gm.nfu.edu.tw, bwkkuo@nfu.edu.tw

Corresponding author: Wen-Kai Kuo, wkkuo@nfu.edu.tw

Keywords: phase measurement, guided-mode resonance, interference fringe

Abstract: 

This paper reports a phase measurement system of a guided-mode resonance (GMR) device to detect the

transmitted phase difference between s- and p-polarization of the incident light under the different incident

angles. The GMR device is a resonance grating waveguide and can be used as a sensor to detecting the

refractive index change on the grating surface. The phase-type detection method has better noise immunity

than intensity-type detection. Here, we report the experimental results of the compact common-path phase

measurement system proposed by I. Barth, which utilizes a 1°-separation-angle Wollaston prism to detect the

phase difference between s- and p-polarization of the incident light. We use a beam expander to enlarge the

fringe pattern to improve the detection resolution and measure the transmitted phase of the GMR device by

scanning the incident angle. The interference fringes produced by the overlapping part of s- and p-polarized

light are recorded by a low-cost WebCam image sensor and shift of the interference fringe is recorded and

used to calculate the phase difference curve of the GMR device. Some image processes are applied to the

recorded images to obtain the accurate fringe shifting value to convert to phase value. Finally, the

measurement results obtained by the proposed system are compared with the electro-optical heterodyne

interferometer and the simulation (Rsoft DiffractMOD) results.
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T210008

Artificial Intelligence: For Inter-Organizational Cloud Computing and Experimental Work

Sajida karim1,a, Hui He1,b and Allah Rakhio1,c

1HIT

asajidakarim@hit.edu.cn, bhuihe@hit.edu.cn, callahrakhio@hit.edu.cn

Corresponding author: Sajida karim, sajidakarim@hit.edu.cn

Keywords: Artificial Intelligence, Inter-organizational cloud computing model (ICCM), robust scalability.

Abstract: 

The quality of service (QoS) in cloud computing is directly proportional to the availability of cloud,

interoperability, reliability, elasticity, and scalability. The scalability is highly needed to improve the service

quality for managing on demand services, clouds’ workload and performance. This paper focus on Inter-

organizational computing to improve the network service quality, using artificial intelligence, opportunity

university resources, and robust scalability in cloud environment. We propose the traffic model- artificial

intelligent controller to perform time allocation scheme for managing the workloads in cloud computing

management which is an active area of investigation metrics for current scenario and beyond. Experimental

results analyze different cloud and service usage through the different case studies and compared through the

robust scalability techniques, different virtual machines utilization is monitoring, probability, availability,

Troubleshooting, performance evaluation without self-adjustment, and automatic metering techniques.
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T210009

Preliminary research on utilizing IoT to advance community development association

development under global contagious disease

Chih-Cheng Huang1,a and Ming Yuan Hsieh2,b

1Associate Professor, Department of Leisure & Recreation, National Formosa University
2Associate Professor, Department of International Business, National Taichung University of

Education

acchuang@nfu.edu.tw, buscpawisely@hotmail.com

Corresponding author: Ming Yuan Hsieh, uscpawisely@hotmail.com

Keywords: Internet of Technology (IoT), community development association, global contagious

disease

Abstract: 

As extensively assaying and preliminarily analyzing the various employed possibilities and diversified

applications of the IoT for advancing the internally operational effectiveness and implemented efficiency of

services and activities provided from the current 6,918 Taiwanese community development associations,

they do indeed demand a huge, strong, stable and higher compatible IoT digital system for the entire 6,918

Taiwanese community development associations. Significantly, in association with the hyper-digital

connection characteristics, not only the services and activities information and news are able to shared and

exchanged among the current Taiwanese community development associations but also the related

Taiwanese government, such as Ministry of Health and Welfare, can supervise and support the whole

services’ and activities’ administrations and performance. However, with respect to a series of researches in

the IoT related fields, the most critical lack and challenge is definitely the digital data security and the

General Data Protection Regulation (GDPR) supporting of associated regulations and laws regarding digital

data. Even, Taiwanese government has instituted, issued and announced the Taiwan Personal Data

Protection Act and Telecommunication Act in order to briefly confront the hyper-competitive shock and

challenge a series of digital internet technologies; however, there is still behind the brief request of the global

GDPR requirements in individual digital-data protection and related diversified employments of digital

information under the highest risks global contagious disease era. Therefore, the multiple criteria decision

making (MCDM) methodology of quantitative and qualitative analyses, such as factor analysis and

regression analysis of quantitative analysis and analytical network process of qualitative analysis, are

supposed to be cross-employed to comprehensively assess the diversified evaluated criteria and factors in

order to synthetically identify and versify the IOT key-determinants to advance community development

association development under global contagious disease.
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T210010

Use Fuzzy Algorithm and K Nearest Neighbor Algorithm for Debris Flow Disaster Prevention

Te-Jen Su1,a, Tzung-Shiarn Pan2,b, Yung-Lu Chang2,c, Shou-Sheu Lin3,d and Miin-Jong Hao3,e

1Department of Electrical Engineering, National Kaohsiung University of Science and Technology
2Department of Electrical Engineering, National Kaohsiung University of Science and Technology

3Department of Computer and Communication Engineering National Kaohsiung University of Science

and Technology

asutj@nkust.edu.tw, bI109152108@nkust.edu.tw, cF107152123@nkust.edu.tw, dssl@nkust.edu.tw,
emiinhao@nkust.edu.tw

Corresponding author: Miin-Jong Hao, miinhao@nkust.edu.tw

Keywords: K Nearest Neighbor Algorithm, Fuzzy Algorithm, Landslide Disaster Potential, Rainfall,

Debris Flow

Abstract: 

Taiwan is in a high-risk area of natural disasters. In recent years, there have been violent natural 

disasters. The disasters caused by instant heavy rainfall are countless. For example, flooding, river 

water level surges, and earth and rock disasters are all closely related to heavy rainfall. These disasters 

also caused a lot of loss of people’s lives and property, and this type of disaster warning system is only 

for large-scale and large-area prevention, and cannot prevent and warn individual areas. Therefore, 

through the method of deep learning to evaluate the possibility of the occurrence of debris flow 

disasters, early warning gives people more time to take protective measures. 

Unlike other studies that mostly use a single stream or regional assessment method, there is no large-

scale regional or individual regional simulation estimation. In this paper, a comprehensive evaluation 

model of debris flow warning is established based on the historical debris flow information and the 

information of the historical typhoon and rainfall information of the Central Meteorological 

Administration. The geological condition, rainfall, soil moisture and river water level are 

comprehensively evaluated through the K nearest neighbor algorithm to the debris flow warning level, 

and are evaluated in units of every hour, so that the public can more easily understand the debris flow 

warning level around the home. 

Typhoon Kamenji, Typhoon Xinleke, Typhoon Morak, Typhoon Sura, Typhoon Meiji, and 0823 

Tropical Low are used as training data, and the information of Typhoon Meiji and Typhoon Kang Rui 

are used as test data. Compared with the government's soil and stone flow warning, the information 

displayed in the data can be improved earlier. The reference data is more comprehensive and the 

conditions are more rigorous. Finally, the mobile phone APP conditions are more rigorous. Finally, 
the mobile phone APP displays the debris flow warning level, hourly rainfall, total rainfall, 
and geological conditions in real time. The public can grasp the information around the 
home.
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Abstract: 

The traditional structure retrofit methods sometime cost huge and the construction time will reduce the

building function. When building in earthquake load system will induce external axial force in vertical

building system. The cable mechanical will take tension but will release force when in compression. So we

can apply the function to increase the resistance in horizontal earthquake force. In this study we applied steel

cable reinforcement system in low and high rise building system to understand the system performance in

dynamic loading. Through the dynamic numerical analysis of the SAP, it can be seen that the additional

cable reinforcement around the structure can reduce the deformation and structural acceleration. It will

effectively improve the seismic resistance of the building.
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Abstract: 

Most existing approaches for detecting network attacks involve cyber-threat analyses to match the potential

attack profiles based on behavioral analysis techniques with packet collection, filtering, and feature

comparison. Generally, it requires a large number of information security experts to study and judge, and it

is often impossible to judge or misrecognize new types of cyber threats in real time. In practice, it is difficult

to discriminate legitimate or malicious connections using protocol analysis. Intrusion detection can add

artificial intelligence (AI)-based machine learning function modules to assist experts in accurately judging

threat categories by analyzing and learning the characteristics of different threat categories. In this paper, to

categorise network threats in a network intrusion detection system, an ensemble learning scheme based on

random forest (RF)-based algorithm associated with convolutional neural network (CNN) is proposed for

renewable energy security monitoring system to network intrusion detection. Specially, the revised RF

algorithm with CNN-based classifier was pre-trained to different threats by learning the various threat

behaviors for different threat scenarios to identify fined-grained threat categories and improve the over-fitting

problem in model training which often occurs in a single machine-learning detection model. The

classification performance of the proposed classifier on unbalanced data was demonstrated using a series of

analyses with accuracy, precision, recall and F1-score conducted using UNSW-NB15 dataset for DDoS

threat classification problems. In particular, a cross-validation scheme was used for comparing classification

accuracy problems by using support vector machines (SVMs).
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Abstract: 

Illegal, unregulated, unreported, and overfishing have become a major problem when fishing becomes

commercialized in many parts of the world. One of the critical activities in IUU research is to monitor the

fishing activities of fishing boats by looking at their fishing gear and trying to estimate the catch amount of a

specific fishing boat. Moreover, identifying the fish distribution in the natural environment and predicting its

stock size can help ensure sustainability and prevent resource depletion by enforcing some limits to stop

overfishing. Nevertheless, correctly identifying the population and their dwelling region is still a challenge

this paper aims to solve. 

Traditional researches focus on the trajectory of the fishing boat to approximate the region of their catch,

where we bring about a novel method by looking at the course of the boat's fishing gear, which is the actual

device that catches fishes. This assumption is that some fishing boats lay fishing gears in a large area, i.e.,

drift nets, longline fishing, purse seine, which covers a much larger region than the boat traveled. We observe

the AIS signals of fishing boats and try isolating the signals to determine whether it is a boat or a set of

fishing gears deployed by that specific boat. We then group the signals of fishing boats with signals of their

fishing gears to determine the area of operation of that vessel. This transformation of the traditional linear

approximation of fishing operation into a two-dimensional coverage gives a new insight into how much of the

ocean is actually utilized in fishing operations. 

We collected 58 fishing vessels with their corresponding fishnet signals from June 2019 to December 2019

and analyzed the data of these fishing vessels and fishing gears. Our preliminary results show that using this

method provides a better knowledge of the geographic distribution of fishes, showing over 40 times more

actual coverage of the ocean being fished. With this new knowledge, future management and sustainability

estimation of fish resources can be more accurate both in the geographical distribution and biological

population indices.
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Abstract: 

The modeling technology of point cloud scanning provides a detailed digital format to preserve records of

existing cultural relics; it also provides the possibility of diversified development for the reproduction and

application of cultural relics. However, the records of existing buildings involve indoor cultural relics,

indoor spaces, and outdoor masses and their roofs. For the different parts and scales of the building; the

surveying and mapping of different viewpoint heights require the application of different instruments and

scanning methods to obtain different point cloud entities, and they need to be edited, spliced, and processed

properly to get all the digital information of the building. And it can be further applied to the preservation

and activation of cultural assets. This research proposes to use a cross-platform, CloudCompare software, to

integrate UAV scanning and ground-based LiDAR scanning point clouds to use its octree structure and

Poisson surface reconstruction calculation abilities to generate a 3D triangular mesh surface model with

indoor space and outdoor volume.



35

3rd IEEE Eurasia Conference on IOT, Communication and Engineering 2021 (IEEE ECICE 2021) 

T210015

Building a Cloud Communication Platform for Interior Design Based on Service Design

Thinking

Xinyi Chen1,a and Kuo-Hsun Wen1,b

1Macao Polytechnic Institute

a460498699@qq.com, bkhwenfzu@qq.com

Corresponding author: Xinyi Chen, 460498699@qq.com

Keywords: Service Design, Service Thinking, Interior Design, Design Communication, Cloud Platform

Abstract: 

From the perspective of service design thinking, it explores the long-term problems involved in the

communication process of interior design including different understandings of information, the lack of

coherent documentation of the communication, and the issues of controlling the design process. First, this

study uses the communication model of Huaming Gan and Xinghua Li as a theoretical basis to explore the

differences and difficulties in communication between designers and clients, and the variances in

communication goals between designers and managers. Second, this study demonstrates the technical

feasibility of the cloud platform according to the application of case study method. It also analyzes the

demand levels and service nodes among clients, designers, and managers in the interior design preparation

stage, design communication stage, design development and finalization stage through the service blueprint.

Finally, this study proposes a model structure of the cloud communication platform for interior design, which

can support the interaction among systems involving communication with client, design information, and

information sharing. Additionally, users are able to view the design progress, design information and records,

result sharing and product resources through the proposed cloud platform.
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Abstract: 

The massive multiple-input multiple-output system (M-MIMO) is considered one promising key technique in

5G and advanced wireless communication systems nowadays. However, its high complexity becomes a

problem when a large number of antennas. This paper presents an effective two-stage multiuser detector

(MUD) with the assistance of the AOR iterative algorithm and Chebyshev acceleration for the uplink of

massive-MIMO OFDM Systems to better balance performance and complexity. The first stage of the

receiver consists of an accelerated over-relaxation (AOR)-based estimator and is intended to yield a rough

initial estimate of the relaxation factor ω, the acceleration parameter γ, and transmitted symbols. In the

second stage, the Chebyshev acceleration method is used for detection, and a more precise signal is

produced through efficient iterative estimation. Also, we call this proposed scheme Chebyshev accelerated

over-relaxation (CAOR) detection. Conducted simulations show that the developed receiver, with a modest

computational load, can provide superior performance compared with previous works, especially in the MU

M-MIMO uplink environments.
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Abstract: 

This paper presents a wireless sensor network (WSN) routing algorithm based on traffic prediction for

Internet of Things (IoTs). First, the nodes in the WSN are clustered, and the neural network prediction model

is used to calculate the traffic load of the nodes at the next moment and optimize the path quality. Next, the

best next-hop has been chosen to avoid network congestion and optimize network performance. The

simulation results show that compared with the algorithm without traffic prediction, the algorithm in this

paper improves the packet delivery rate by about 10%, and the average end-to-end delay is reduced by

about 19%.
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Abstract: 

A self-service laundry is common in most major cities the world over to cater to the needs of people without

access to a washer and dryer. These self-service laundry facilities are in most urban communities and

university residence halls. One common problem faced by users of these self -service laundry facilities can

be long wait times during peak hours. Most existing laundry machines do not provide monitoring

mechanisms and smart internet integration to alert users and owners of the available machines and the usage

statistics. External monitoring technologies have been implemented in certain facilities to provide real-time

machine status information in self-service community laundry rooms. However, these solutions rely on

invasive and cumbersome setup procedures which includes installing controllers and interface modules for

each machine. 

In the work reported here, integration of non-invasive sensing methods with Internet of things (IoT) have been

used to monitor these laundry machines and then send data over the internet to provide users with decision

making tools that guarantee minimal wait times and optimal washer/dryer usage resulting in improved

customer satisfaction. Non-invasive sensing was carried out using a smartphone mounted to the outside of

the back panel of a washing machine/dryer to remotely record changes in the magnetic field. A custom

model was built in Simulink to obtain data from the in-built magnetometer sensor of a mobile phone, and this

data is subsequently processed using computational blocks to determine the ON/OFF state of a machine.

The smartphone processor was utilized to run custom algorithms to determine the state of an individual

laundry machine being monitored in real-time. These custom algorithms were capable of accurately

predicting the state of any washer/dryer. 

The developed model was then deployed as a standalone mobile application, and the state of the machine is

continuously transferred over the cloud via ThingSpeak and then read by a custom mobile application that

can be made available to all users of the laundry facility. This method can be applied to hundreds of

machines within a large premises. 
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Abstract: 

Through discussion on the disposal of crop stalks in rural China, where stalks are usually burned in the open

air, resulting in the production of a large amount of smoke and air pollution, this study is conducted to

discuss the reasonable and effective use of waste stalks, and to explain the excellent characteristics of stalks

from the perspective of green and ecological sustainable design, and the application of stalks in furniture

design. In view of the accuracy of stalks in the design of furniture products, the paper adopts the evaluation

grid method in the Miryoku Engineering to guide the design practice. In the research process, interviews were

first conducted on the basis of sample selection and extraction of charm factors, next personal evaluation

grid diagram were established, then the fit of the furniture style and the charm factors were analyzed through

questionnaires and design methods were proposed, and finally the effectiveness of the design strategy were

verified with the design of stalk furniture in rural style. The study came out with the feasibility of the de-sign

of furniture products made of stalks. The results of the study have showed the correlation between the

elements of furniture products and the perceptual image of users, and have found the value of reuse of waste

stalks, and improved the innovative design of stalks in the home furnishing field, which conveys the concept

of sustainable development.
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Abstract: 

Increasing environmental awareness and stricter environmental laws have led to the gradual introduction of

exhaust emission standards in the manufacturing and stock farming sectors. In this study, an ozone generator

and a harmful gas decomposition system (HGDS) that decomposes nitrogen oxides, were integrated and

tested. The ozone generator comprises two parts, namely its circuit structure and oxygen supply component.

The circuit structure comprises an AC power supply, standby power supply, electromagnetic interference

filter, boost converter–type power-factor corrector, full-bridge parallel resonance inverter, full-bridge drive

circuit, and a ceramic plate. The ozone generator’s oxygen supply functions by first passing air through an

oxygen machine and then injecting it into the ceramic plate, which causes the ceramic plate to generate a

micro-discharge reaction that forms ozone. The HGDS comprises an air pump, ozone generator, ammonia

exhaust fan, spray machine, water storage bucket, spray washing bucket, nitrogen oxide, and ozone detector.

After nitrogen oxide, ozone, and water spray are mixed in the spray washing bucket, the output terminal of

the HGDS then checks for nitrogen oxide using its detectors. Experimental results were derived for the

decomposition of nitrogen oxides. For nitrogen oxide decomposition, incense sticks were used to produce

nitrogen oxides, which were then decomposed using the HGDS; the results verified the effectiveness of high-

concentration ozone in decomposing nitrogen oxide.
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Abstract: 

The electric motor failure triggers the system paralyzation for various fields such as industry or

transportation so continuous management is necessary. Recently, the automated anomaly detection system is

adopted for reducing human exhaustion. Moreover, for improving the cost-effectiveness and monitoring

stability, edge device computing is considered on system construction. For enabling edge computing, we

should achieve high performance with a low-complex anomaly detection model, consider the constrained

resource. In this paper, we empirically evaluate various anomaly detection architectures from two

perspectives for design a cost-effective model. One of the perspectives is the feature aggregation method

and the other one is whether to adopt the bottleneck structure or not for constructing auto-encoder. We

clarify the effectiveness and efficiency are improved by adopting linear feature aggregation and non-

bottleneck structured auto-encoder. By combining the above two methods, the computational cost is reduced

by 2 in 10k, while losing only 1.972% of the averaged anomaly detection performance.
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Abstract: 

The molecular dynamics simulation method with EAM/alloy potential is utilized to investigate the thermo-

mechanical characteristics of nanoscale iron powder in this study during the additive manufacturing process,

and explore and analyze that of the iron nanopowder in the room temperature during laser sintering process.

Its physical and mechanical characteristics are discussed and optimal additive manufacturing parameters are

proposed. It is shown that the nanoscale coalescence temperature of iron is in the range from 1300K to

1750K and the nanoscale melting temperature is from 1600K to 1795K. Both nanoscale coalescence and

melting temperature of iron are lower than the macroscopic melting point (1811 K).
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Abstract: 

In this study, series and parallel connected dye-sensitized solar cells were fabricated on the same FTO

substrate. First, a channel is formed by wet etching, so that a single substrate becomes two working aera, and

then a series or parallel circuit is formed on the same substrate. The series connected dye-sensitized solar

cells can increase the voltage of solar cells and thereby improve efficiency. The parallel connected dye-

sensitized solar cells are to increase the current of solar cells and improve the output power. The results

show that the optimal efficiency of the series connected dye-sensitized solar cells is 2.45, the open circuit

voltage is 1.44 V, and the short circuit current is 3.44 mA/cm2. The optimum efficiency of parallel

connected dye-sensitized solar cells is 1.58, its open circuit voltage is 0.74 V, and short circuit current is

4.21 mA/cm2. Both of connected dye-sensitized solar cells can effectively increase the output power and

improve the efficiency of the dye-sensitized solar cells.
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Abstract: 

With the development of information technology, informatization are also sprouting rapidly in the medical

industry. Hospital administration pay attention to improve medical service quality and use information

systems for clinical care. Nursing information system is the most important part of the whole medical care

information system. The aim of this study is to explore the key factors of user interface (UI) and the function

of the emergency department information system (EDIS) from the viewpoint of the user's operation. The

questionnaire design is based on the literature reviews and invited academic and industry scholars to

conduct a pre-test for the validity of content. Taking the staff of a regional teaching hospital in central of

Taiwan as the research subject and based on the information system success model proposed by DeLong &

McLean on 2003. A survey was conducted to the employees who is using the EDIS at present. There are

four categories of participants: attending physician, nurses, specialist nurse and secretary/regesters. 

The results indicate that in terms of "user satisfaction" that affects the success of the EDIS, of the question

"emergency medical information system has more benefits than traditional paper" respondents gave good

marks in the highest score, of the question "the stability of the emergency medical information system is very

satisfactory " in the lowest. The aspects of the information system success model of the term "system

quality", "information quality", "service quality", etc. user satisfaction are positively related although the

user education is different. The reference data provide hospital administrators to consider the needs of users

while develop or converse new systems in the future. 
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Abstract: 

There are indigenous people with different ethnic culture living on the land in Taiwan. There are currently 16

tribes recognized by Council of Indigenous People in Taiwan; however, many ethnic minorities with losing

cultures are positively reviving the cultures and expect to preserve and develop the cultures. Being affected

by sinicization, Pazeh is gradually losing the culture. This study aims to discuss Pazeh culture and precede

element induction and extraction to extract the most representative elements of Pazeh to integrate into the

poster design and creation. The research methods are divided into five steps of 1.relevant literature review

and field study on Pazeh, 2.analysis of Pazeh culture, 3.induction and extraction of Pazeh culture

characteristics, 4.application of extracted cultural codes to poster design and creation, and 5.application of

design concept to the practical cultural and creative product design. Finally, the case study on poster

creation is used for verifying the practicability of the research process. Pazeh culture elements are applied to

the poster design in the research result to promote the beautiful culture of Pazeh.
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Abstract: 

We present the vector boundary element method for the modeling of negative curvature hollow-core fibers

(NC-HCFs). The NC-HCF is a novel hollow-core photonic crystal fiber that is characterized by the inverted

curvature of its core wall, and usually exhibits multiple spectral transmission bands of low attenuation. The

simple structure of the fiber cladding allows flexible tailoring of NC-HCFs design and dimension for specific

wavelengths and applications. Under the 8-capillary cladding of NC-HCF, the guided mode can be confined

into the core of NC-HCF when the core diameter ratio (d_core/D) is from 0.50 to 0.62.
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Abstract: 

With the rapid development of wireless communication systems and aerial photography techniques, drones

can provide essential full-color images for the applications of rice paddy fields. The agriculture plays a

strategic role in the process of economic development of a country, and a proper cultivation density of rice

seedlings is an important issue for agricultural data. In the light of rice paddies, the advantage of aerial

photography information is useful for inspecting on a large scale of rice fields. In terms of the drone view of

full-color images, it can be useful for analyzing the farming damage after the disaster and for monitoring and

estimating the growth status of crops. For the precision agriculture science, data stability and accuracy of the

rice seedlings are the important issues about the measurements of rice paddies. 

This article presents the approaches about detection and interpretation of transplanted positions using

drone’s eye-view images for rice paddies. In the light of deep learning algorithms, the proposed approaches

compute the useful information with the semantic segmentation or instance segmentation to build the

application model, and then classify the rice and plants in terms of the drone's images. The training models

are important factors for detecting and interpreting of transplanted positions. To obtain the transplanted

positions of rice seedlings is an important issue for the identification of rice seedlings. In addition, the

network architecture is an important problem that affects the output results. The correct network architecture

and the good-match loss function are important for the deep learning algorithms. The function on the basis of

the semantic segmentation is used to train the network with binary cross-entropy or dice loss on different

architectures. To improve the harvest of rice paddies, the proposed approaches focus on the classification of

rice seedlings on the light of designing and developing the neural networks and loss functions. Then the

approaches are used to solve the situation of misjudgment and to detect and interpret the cultivation density

of rice seedlings for improving the harvest of rice paddies.



48

3rd IEEE Eurasia Conference on IOT, Communication and Engineering 2021 (IEEE ECICE 2021) 

T210031

Comparison of forecasting analysis between ARIMA and LSTM models based on Vietnam

stock market

Nguyen Thi Tieu Phung1,a

1National Formosa University

atieuphungnguyen0601@gmail.com

Corresponding author: Jyun-Ping Huang, jphuang@nfu.edu.tw

Keywords: Vietnamese stock, Time Series, ARIMA, LSTM

Abstract: 

Forecasting the stock market has been receiving great interest; however, stock price prediction is always

challenging. The essence of this research is to compare the forecasting accuracy between two methods;

ARIMA and LSTM. The daily and weekly stock prices of Vietnamese stock market (VN30 index) ranged

from January 01, 2013 to December 31, 2020 are used as the sample data of this research. VN30 Index

represents approximately 80% of Vietnams stock market capitalization and 60% of the total market trading

value. RMSE and MAE are used to compare the performance of the two proposed models; ARIMA and

LSTM. The research results showed that the LSTM model gave significantly better accuracy than the

ARIMA model in forecasting the stock price of the Vietnamese stock market.
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Abstract: 

In recent years, 5G networks are expected to take advantage of high speed, low latency, and massive

connectivity to enable various practical services. To meet the requirements of services, 5G networks have

also brought new challenges to the field of network management. 

First, the demand for high speed and massive bandwidth would easily lead to a decline in network service

quality and to an unbalanced bandwidth-load situation. Second, in the telecommunication networks, the

complex and huge networks imply that the quality is difficult to maintain and may require high costs. Third,

in telecommunications companies, network maintenance staffs may make errors of network configuration

through manual operations. 

To tackle the above challenges, this paper proposes an automatic regulation mechanism. Note that the

proposed mechanism establishes a closed-loop automatic process. It includes automatic congestion

detection, automatic adjustment mechanism, trunk bandwidth-load scoring algorithm model. 

The main contributions of this paper are threefold: (1) potential network congestion or problems can be

detected early and solved before the problem occurs; (2) the closed-loop automation mechanism can reduce

operating manpower and costs; (3) the proposed mechanism can effectively avoid manual errors which

caused by human negligence.
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Abstract: 

Black phosphorus is a new generation of two-dimensional materials with extensive light absorption and high

photothermal properties, and it does not have the shortcomings of graphene's lack of bandgap and

incompatibility with silicon. In this study, we discussed the effect of doping different concentrations of black

phosphorous dispersion in the titanium dioxide photoanode on the photoelectric conversion efficiency of

dye-sensitized solar cells (DSSC). Compared with the solar cell without the addition of the optimal

concentration of BP in the photoanode, the battery with BP has the highest short-circuit current (Jsc) 13.08

mA/cm2 and the photoelectric conversion efficiency (η) 5.11%, which increased by 8.5% and 14%,

respectively. The research results prove that doping BP in the photoanode enhances the light absorption and

electron transportation capabilities of DSSC.
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Abstract: 

A new 1-DOF geared linkage mechanism named floating linkage mechanism is presented. The proposed

mechanism is the combination of an elementary planetary gear train and a five-bar linkage with two gear

joints and six revolute joints. The arm of the elementary planetary gear train serves as the input link of the

proposed mechanism and the two planet gears are the driving links of the five-bar linkage. The proposed

mechanism can be regarded as a five-bar linkage that is installed on an elementary planetary gear train and

can rotate completely. The advantages of the proposed mechanism are compact volume and simple structure

for generating multiple types of coupler curves comparing with the linkage mechanism. Furthermore, it

features that can generate a closed curve composed of several same shape sub-curves and the number of

sub-curves is the same as the gear ratio of the sun gear and the planet gears. The structural, kinematic

analysis of the proposed mechanism is discussed. Examples are provided to demonstrate the structural and

kinematic characteristics of the proposed mechanism
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Abstract: 

The last decade saw an enormous boost in the field of computational topology: methods and concepts from

algebraic and differential topology, formerly confined to the realm of pure mathematics, have demonstrated

their utility in numerous areas such as computational biology and time-dependent data analysis, to name a

few. The newly emerging domain comprising topology-based techniques is often referred to as topological

data analysis (TDA). Next to their applications in the aforementioned areas, TDA methods have proven

effective in supporting, enhancing, and augmenting classical machine learning and deep learning models. 

This paper also discovers that a convolutional neural network (CNN) for deep feature recognition potentially

helps machine learning compute the complex topology, even in prediction modeling. However, machine

learning cannot proceed effectively with TDA if we do not have enough data samples. It is due to overfitting

learning resulted from a lack of the dataset. Therefore, we create the collaborative architecture of TDA and

machine learning with the Weight&Biases mechanism to solve the aforementioned problem, current

applications, and future challenges. 

In addition, if machine learning does not use vector training or the wave function collapse principle (Wave

Function Collapse; WFC), currently, machine learning cannot perform the complex topological search.

Therefore, the digital collaboration architecture of "TDA" and "Machine Learning" provides an opportunity

to replace WFC in topology analysis. The digital collaboration architecture also provides the "Learning-to-

Learn" collaboration framework, extending this concept to more diverse applications. 
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Abstract: 

In this paper, a new structure approach such as the micro linear actuator applying to the micromanipulator

was investigated and developed. The new concept in this research was to use the spline interpolation curve

for designing the geometry of the flexure hinge of the cylindrical helix structure which directly transforms the

rotation into linear motion. The proposed model was analyzed and simulated using the finite element method

incorporating the approaches of the hybrid Taguchi-Grey-Genetic algorithm (TGGA) optimization lead to the

maximum displacement output and force reaction. First, the experiment matrix was designed using Taguchi's

orthogonal array. The effect of the geometry parameter such as the thickness (t) of the flexure hinge, the

height (h) of the helical link, and the parameter dimension of the spline interpolation (distance (a) and

distance (b)) on the displacement output and force reaction were analyzed based on the signal to noise ratio

and analysis of variance to determine the influence that independent variables have on the dependent

variable. The stress distribution within the flexure hinge was also inspected. Second, in order to determine

the appropriate value for displacement output and force reaction, grey relation analysis was developed. The

entropy method was applied to compute the relative weight of each response objectives and increase the

assessment accuracy. Third, the regression analysis method was used to build the nonlinear constraint

relation of each input variable to grey relation grade. To avoid the bad selection of the parameter values, the

genetic algorithm which is one of the simplest random-based evolutionary algorithms was applied. The result

showed that a higher grey relation grade with the new combination levels. A verification simulation was

performed to evaluate the effect of the method.
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Abstract: 

Traffic congestion is one of the common urban problems caused by increased traffic. Traffic congestion

accelerates environmental pollution by wasting driver’s time and fuel and generating more fumes. Therefore,

traffic congestion is an important issue to be solved. Currently, as technologies develop, a smart city that

efficiently manages data information collected is in the spotlight. The smart transportation system utilizes the

infrastructure and network built in the smart city to analyze traffic flow and control traffic in real-time.

Accordingly, traffic congestion can be effectively alleviated. This paper proposes a smart traffic signal

control system using DQN(Deep Q-network), a type of reinforcement learning. The proposed algorithm

distributes the optimal green signal time by collecting and learning information about the intersection

situation. The proposed algorithm is designed to improve the performance in terms of throughput. As a

result, the number of waiting vehicles also decreased. To validate the performance of the algorithm, we

evaluate the performance in various traffic scenarios.
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Abstract: 

A multi-procedure intelligent algorithm for weight training using IMUs is proposed in this paper. The first

procedure is for motion tracking that estimates the posture vectors of the arm and calculates the positions of

the wrist and elbow. The second procedure is for posture recognition based on deep learning, which

identifies the type of posture. The final procedure is for exercise prescription variables, which first infers the

user's exercise state based on the results of previous two procedures, then triggers the corresponding event,

and calculates the key indicators of the weight training exercise (exercise prescription variables). 

This study integrates the hardware and software as a complete system. The developed smartphone APP is

able to analyze the user's exercise state and calculate the exercise prescription variables automatically. The

dashboard in the user interface of the smartphone APP can display exercise information through graphics,

and records are stored by the SQLite database. The designed system was proven by experimental tests that

the system is able to track the user's arm motion trajectory under the premise of not moving user's shoulders.

The root-mean-square error of positions of the wrist and elbow was 2.43 cm, and the accuracy rate of the

deep learning posture recognition algorithm has reached 96%. 



56

3rd IEEE Eurasia Conference on IOT, Communication and Engineering 2021 (IEEE ECICE 2021) 

T210041

Utilizing Machine Learning to Improve the Distance Information from Depth Camera

Che-Cheng Chang1,a, Kuan-Chang Shih1,b, Hung-Che Ting1,c and Yi-Syuan Su1,d

1Feng Chia University

achecchang@fcu.edu.tw, beric12345566@gmail.com, chungche0514@gmail.com,
da0976961018@gmail.com

Corresponding author: Che-Cheng Chang, checchang@fcu.edu.tw

Keywords: distance information, depth camera, machine learning, edge computing

Abstract: 

A depth camera can provide users with the distance information. However, in the real environment, some

uncertain measurement conditions may bring the incorrect distance information, e.g., environmental

conditions, hardware component tolerances, and so on. Namely, we may always get the unstable and

inaccurate information. On the other hand, even sensors with the same specification are used in the

experiment, we may obtain different information as well. Therefore, in this work, we intend to solve this

issue by incorporating some machine learning approaches in the real environment to improve accuracy and

stability. Particularly, we use the concept of machine learning for overall consideration instead of a

particular statistics model to evaluate the uncertainty.
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Abstract: 

For UAVs higher level of autonomous control, this research uses edge computing system to replace the

ground control station (GCS) that is commonly used to control UAVs. Since the traditional GCS belongs to

the central control architecture, the distributed edge computing system makes the drones more flexible to

deal with the changing environment. Each drone can autonomously plan the path, fly in formation, or even

avoid the obstacle instantly. For the dynamic path programming algorithm for UAV swarm mission, we use

the 2-phase Tabu search with 2-Opt exchange method and A* search as the path programming algorithm, let

distance as a cost function for path programming, then increase and expand the turning-points of no-fly zones

base on drone fleet coverage, to keep all formation-drones from barge in prohibited area. Besides, take

plural no-fly zones into account, it’s different from usual that we consider only one no-fly zone on the map.

So, now we can make UAV swarm expand task area and avoid all of no-fly zones which probably be crossed

by. If drones meet an obstacle (or new no-fly-zone) while flying along with the route which planning by

algorithm, it will update the map information immediately and re-planning the optimal path in time from the

goal to the current position of drone as reverse search by D* Lite algorithm.
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Abstract: 

Railway accidents often cause heavy casualties, rockfalls, obstacles and rail deformation will cause serious

traffic accidents, the current solution to this problem depends on personnel patrol or monitor, this paper

conceived the use of artificial intelligence detection technology, combined with the mobility of drones, along

the railway autonomous flight for out-of-sight monitoring, and then 5G images transmitted back to the ground

station to identify obstacles for record and process in order to prevent accidents. 

The drone uses 5G transmit back the image to the ground station, after image processing, if the special

situation is detected on the route, then the image identification model is used for classification processing.

GPS location of the obstacles will be sent to the ground station and nearby trains immediately. It will show

the location and size of obstacles and other relevant information for the subsequent human processing. The

railway paths can be tracked using developed software and automatically compared to classified models and

transmitted to the drone's flight control system, enabling the drone to fly autonomously following the railway.

This system can be applied to unguarded railways such as goods transportation trains and sightseeing trains,

which can greatly reduce the workload and reduce the incidence of accidents.
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Abstract: 

Multi-access edge computing (MEC) is considered a promising technology to facilitate mission-critical

vehicular applications, such as automatic driving, path-planning and navigation. By offloading delay-

sensitive or computation-intensive tasks from vehicles to MEC servers (MECSs), the edge computing

significantly enhances the computing capacity of vehicles with limited computing resources. However,

MECSs may have uneven loads because vehicles are not evenly distributed across MEC systems and

vehicles do not offload their tasks evenly. As a result, those offloaded tasks can have high latency or be

blocked. In addition, service interruption would happen frequently due to task migration caused by the high

mobility. Due to the high mobility of vehicles and load dynamics at MECSs, computation tasks can migrate

simultaneously to a particular MECS or migrate to a heavily congested MECS. Therefore, it is challenging

to determine the migration decision, i.e., whether/where to migrate, among MECSs. In conventional methods,

computation tasks are fully migrated to the MECS corresponding to the vehicle's trajectory. By contrast, in

this study, computation tasks which can be partitioned are partially or fully migrated to the MECS of

collaborative edge computing system that can collaborate with MECSs other than the task offloaded by the

vehicle. To reduce the task execution latency and improve the system throughput, the proposed method

selects a MECS that optimizes load balancing among MECSs and determines the task partition strategy for

the MECS. Through simulations, compared with the conventional methods, the proposed method minimizes

the task execution latency and the load difference among MECSs. By optimizing the load balancing and task

partitioning, the proposed method can increase QoS satisfied task rate and decrease the task blocking rate.
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Abstract: 

Abstract-Due to the rapid development and popularization of Internet technology, mobile communications

have appeared in the form of "disruptive innovation" in personal mobile phones and free instant messaging

software, which has impacted traditional telecom companies and changed the way of communication between

people, and has become an indispensable tool in modern life, so there is a need for in-depth understanding.

At present, the academic circles are also generally concerned about the development of instant messaging

software, but most of them are based on research on stickers, customer satisfaction and loyalty, technology

acceptance models and marketing. This research attempts to use the innovative use theory of the functional,

emotional and social dimensions proposed by Christensen (2017), and "disruptive innovation thinking, that

using the first three stages of introduction period", growth period and mature period of enterprise life cycle

to distinguish the LINE's events and discuss the "innovative use theory" three dimension , the impact on

individuals and society of the LINE . In addition to providing academic implications for researchers, this

research also provided many suggestions for practitioners 
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Abstract: 

Surface quality is important in manufacturing industries, especially in machine part manufacturing. Flatness

precision and accuracy come into limelight because it is also included in surfaces quality category. Flatness

measurement is a way to checking unevenness in the surface and see how precisely flat a surface is.

Evaluating flatness using the digital method can depict tested product surfaces by collecting point clouds

data. Collecting more point clouds data can represent the surface of the product precisely, but it consumed

more time and cost. On the other hand, collecting few point clouds data cannot give enough information to

represent product surface and the measurement will be not valid. The paper purpose a method to evaluate

flatness measurement with limit point cloud data and uses regression analysis based on point set so that cat

meet both quality and cost criteria.
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Abstract: 

Extending Internet of Things(IoT), IoT is affecting in an industrial environment. In Industrial IoT(IIoT), it is

composed of lots of devices, and they have computation-intensive tasks to be executed in delay constraints.

But there are many challenges that are the limited battery lifespan and computing power of devices. To

overcome the limitations, Mobile Edge Computing(MEC) has been introduced. In MEC environment, task

offloading techniques to execute tasks get much attentions. In this paper, it is assumed that a delay-sensitive

and computation-intensive task consists of a set of sub-tasks, each of which runs on different devices, and

that there is dependency among the sub-tasks. In this paper, we propose the optimal task offloading decision

strategy that mean where to offload and whether to offload in the IIoT environment. We formulate the

problem to minimize energy consumption of devices and task execution delay under time constraints. To

solve the problem, we use Q-learning algorithm, a kind of Reinforcement Learning(RL). Simulation results

show that our proposed algorithm outperforms the other methods in terms of energy consumption of devices

and task execution delay under time constraints.
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Abstract: 

With the increasing global demand for electricity, ensuring the safe operation of power equipment has

become significant. Surge arresters primarily restrain lightning and switching surges in the power system to

avoid damaging power equipment due to insulation damage. When a surge arrester fails, it will cause

unpredictable and huge damage to the power equipment. Therefore, this paper proposed the application of

Convolutional Neural Networks (CNNs) combined with Symmetrized Dot Pattern (SDP) to detect the state

of the surge arrester. Firstly, four typical fault types were constructed for the 18kV surge arrester, including

normal state, aging of the internal valve, internal humidity and salt damage to the insulation. Then, the partial

discharge signal was measured and extracted for different fault types by high-speed data capture card, while

a snowflake map was established by SDP as the features of each fault type. Finally, deep learning

algorithms and CNNs were used to conduct surge arrester status training and detection. The experimental

result shows that the proposed method had a test accuracy of 97.9% in 240 fault samples. Therefore, the

proposed method in this study can effectively detect the fault status of the surge arrester and further to

realize remote online monitoring and diagnosis of the arrester conditions.
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Abstract: 

This paper is developed a VR interactive game with smart wireless wearable IoT technology for healthcare

systems. As technology advances growing elderly population. To enhance the health of the elderly, exercise

is indispensable. By analyzing EMG signals can help to understand muscle fatigue, health, strength, and other

physiological information. This study uses a wearable system with intelligent and wireless features to obtain

EMG signals, then upload EMG signals to cloud database for data backup and data analysis. Combine VR

technology and the wearable system with intelligent and wireless features for healthcare systems, and

develop a simple interactive game with open source VR software. Promote elderly's motivation for new

knowledge of science and technology.
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Abstract: 

The purpose of the study was to discuss when CNC machine tool spindles during high speed rotation,

positioning precision of X、Y and Z machine directions is susceptible to temperature variations around

machine tools which will cause the cutter positioning to shift. In this context, the study proposes a modeling

method of thermal error compensation for the displacement of the cutter position. In the X direction, the

mechanical structure is closer to symmetrical form, which can evenly distribute the thermal energy, so the

thermal error is always small. Therefore, this paper only studies the thermal error in the Y and Z directions.

The explanatory power improvement of the multiple regression model largely depends on the feature

selection. The paper proposes the backward elimination (BE) algorithm base on mean squares of K-fold

errors minimization as feature selection of multiple regression model to establish thermal error compensation

modeling. Firstly, BE fits the complete model with all features, and then deletes the feature one by one using

the selected test criterion, until deleting any feature cannot improve the model explanatory power. The K-

fold Cross Validation (KCV) can evaluate of model performance in limited training data and be used as a

criterion for model selection. KCV cut the data into K subsets, each time keep k-1 subsets as model training,

and the remaining subsets as model validation. The procedure is repeated k-times until the last subset is set

as the validation set, then the average error across all k trials is computed. To evaluate each feature to be

eliminated through KCV. Select the smallest mean squares error from the N results to determine the variable

to be eliminated each time, where N is the number of features. The multiple regression model was

established using the features selected for the Y and Z axes. Test results show that the method can reduce

the peak-to-peak value of thermal error from about 55μm to below 14 μm in the Y direction, and in Z

direction is from about 74 μm to below 19 μm.
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Abstract: 

The study provides a solution for the optic spindle precision tester Alpha One (α1) available on the market.

If the lithium battery is used as the power source and it takes a long time to measure the data from the

spindle of the machine tool and calibrate the spindle of the machine tool in the same time, the power supply

system will have a risk of power failure during measurement and cause calibration errors. Therefore, the

study developed the wireless charging system as the power supply system of α1 to reduce the power failure

of the power system and the time cost of replacing the battery. The study is going to use two buck circuits

supply power to MSP430G2553、OPA、MOSFET, then use OPA amplify the PWM of MSP430G2553 to

accomplish MOSFET V_(gs(th)) starting voltage also isolate signal to avoid noise. In the design of wireless

transmission coil and pick-up coil, the coil module can reduce leakage of magnetic flux density and can

achieve fast charging effect at air gap 3 mm. The simulation of the transmission coil and pick-up coil have a

charging efficiency over 85 %. Finally, the study will design the required circuit architecture for complete

the charging system, verify that the actual charging efficiency matches the simulation and can be applied to

α1.
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Abstract: 

The seedling quality control is a crucial activity in industrial nurseries given that the proper development of

the seedlings and their capability to yield high-quality vegetables and fruits, depend heavily on this activity.

In Latin America, the seedling quality control demands intensive work from specialized personnel. This

situation becomes an issue when the seedling production demand is high, generating bottlenecks and lower

productivity levels. In this work, we describe the development of a machine vision system, based on RGB-D

image analysis, for artichoke seedling grading, and its integration into a robot with the capability to handle

seedlings, moving them from an unclassified plug tray to a classified one. First, we implement the seedling

RGB-D image acquisition procedure. Second, we develop the leaf area estimation algorithm, which

comprises an RGB-D image segmentation algorithm (i.e. to identify regions representing seedlings within the

image) and the execution of a triangulation algorithm with the points inside each region defined by the

segmentation as input. Then this area is used to assess a seedling's quality. Third, the performance

(processing time, confusion matrix metrics) and the working conditions of the machine vision system are

analyzed. Fourth, the developed system is integrated into a robotic platform which has the capability of

handling and moving a seedling according to the results of the machine vision system. The obtained results

are compared with data from top Peruvian nurseries, thus obtaining 92% of well-classified seedlings under

quasi-constant illumination conditions and 89% under variable illumination conditions. Finally, we discuss

the results and put forward ways to improve the system.
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Abstract: 

The application of On-line electric vehicles (OLEVs) in mass transportation and smart factories is gaining

attention. It can provide considerable help for electric vehicles and automatic guided vehicles (AGVs). It

will no longer need large capacity batteries for power supply, and avoid a long charging process. Therefore,

we don’t have to worry about charging demand caused by power shortage. It means the activation of AGVs

in smart factories will be improved and will no longer be limited by charging station. At present, the main

problems encountered by OLEVs are the efficiency of reception and the cost of construction. In this paper,

an oval pick-up module with compensation structure is proposed for OLEVs. It is compared with the

uncompensated structure to show the difference in the 2D magnetic field by using the Finite Element

Analysis (FEA) in the air gap from 0 cm to 7 cm. In addition, the oval pick-up coil is more conform to the

power transmission of OLEVs. Its winding method enables the compensation coil to reduce magnetic

leakage. The simulation results show that adding a compensation coil will enhance the magnetic field

receiving efficiency. The pick-up amount of magnetic flux density increases by 42 % when the air gap

between AGVs and ground is 5 cm. Therefore, the wireless charging efficiency and the charging time will be

improved.
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Abstract: 

Agroindustry is a fundamental activity in the economy of countries, especially developing countries. A

fundamental stage in the agroindustry’s production cycle is to group the seedlings in multicell trays

according to the quality of their growth. This work is generally carried out by a specialized human resource,

which becomes a problem when this human resource is not available in the quantity demanded by the

production, generating bottlenecks and decrease in productivity. In this work, a robotic system with

industrial technology of 3m long, 2m wide and 1.8m high is developed, which classifies the seedlings

according to their growth, grouping them into three quality levels: good, regular and bad. This allows to

obtain multicell tray with seedlings of similar quality. The robotic system has four fundamental parts: the

Cartesian robot itself, automatic four-channel multicell tray feeder, a multigripper and an artificial vision

system. All of them integrated through industrial communication, an efficient programming and a control

system. First, given the technical and production requirements, the robotic system’s mechanical structure is

designed, simulated and optimized using SolidWorks. Second, the mechanical-electrical-electronic structure

and the robotic system’s industrial communication is implemented, calibrated and configured, in order to

obtain a smooth, continuous and stable movement between its different parts. Third, algorithms are

developed to generate trajectories and meet user requirements. Finally, the robotic system’s work is

validated by means of a continuous feeding of multicell trays with unclassified seedlings (from important

industrial nurseries) and analyzing the multicell trays with classified seedlings delivered by the robotic

system. The robotic system’s technical performance after long test periods is: Accuracy ± 0.1mm;

Resolution 0.01mm; repeatability of 99.5%, nominal speed 660 mm/s. The grip-move-leave action of the

robotic system has 95% successful, concluding that the failed cases are due more to the state of the seedling

substrate (excessive humidity in some cases or too dry in others) than to the action of the robotic system

itself.
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Abstract: 

In a wireless communication network, the location of user equipment (UE) must be known before

successfully forwarding an incoming call to the user. Mobility management consists of two important core

processes: location registration and paging. To provide the successful mobility management services, the

mobile network consists of non-overlapped tracking area (TAs, group of cells), and several TAs constitute a

TA list (TAL). In general, there exists a trade-off relation between the location registration and paging

signaling traffic. 

In order to reduce the signaling cost, the flexible TAL forming registration scheme was previously proposed

by predicting the direction of movement. In the scheme, based on the mobility prediction and variable TAL

forms, the new TAL is constructed such that the registration cost can be minimized. However, no accurate

analytical model was presented, and the scheme's performance was not investigated for various parameters. 

In this paper, the semi-Markov process model is newly presented for the flexible TAL forming registration

scheme assuming two different environments: urban and rural. The performance will be compared with the

distance-based registration (DBR) and central-policy TAL registration scheme. 

In order to compute the average number of registrations per UE by using semi-Markov process model, we

assume that: 

1) A TA consists of one cell. 

2) For urban case, the number of cells (or TAs) is 7, assuming the same situation as DBR (D=2). 

3) For rural case, the number of cells is 10, assuming the same situation as TAL (Nc=10, the number of cells

in a TAL) with central-policy. 

Numerical results show that the analytical and simulation results are very close (average relative error of

2.1%), and the registration cost decreases as the moving probability (q) to the predicted direction increases.

Comparing the performance of the proposed scheme with those of an existing distance-based registration

(DBR) scheme, it is shown that the performance of proposed scheme improves as q increases. In case of

call-to-mobility ratio is 1, the proposed scheme outperforms the DBR when q≥0.75.
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Abstract: 

Lithium batteries are used as energy sources in various fields such as electric vehicles (EVs), wearable

devices, and energy storage systems (ESSs) due to their high power density, low self-discharge rate and light

weight. However, due to the operation and environmental conditions of lithium batteries, fire accidents

caused by failures and explosions have continued to occur, drawing attention to the technology that monitors

the state of batteries. However, as fire accidents caused by failures and explosions continue to occur during

operation of lithium batteries, technology to monitor the state of batteries is drawing attention. State of

charge (SOC) and state of health (SOH) are used as indicators to determine the state of the battery. SOC is

an indicator of the current amount of battery remaining. Estimating the SOC predicts the remaining capacity

of the battery to prevent overcharging and enable stable use of the battery. SOH is an indicator of the

remaining life of a battery. Estimating the SOH allows efficient use of batteries by identifying when batteries

are replaced. However, changes in battery characteristics due to the operating environment or deterioration

of the battery affect SOC and SOH. Therefore, algorithms that can model the characteristics of batteries due

to their operating environment or deterioration are needed. 

In the proposed algorithm the states of lithium batteries are monitored by SOC and SOH estimation using

Long Short-Term Memory (LSTM) models. SOC are estimated using three LSTM models, each learning data

from normal, caution, and fault groups. Subsequently, we propose an algorithm to estimate the SOH in real

time using the estimated SOC and battery parameters.
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Abstract: 

In the last decades the machines have had a great growth in the industries through the development of

semiautomatic or automatic machines. There’re different agroindustry applications that due to their

complexity are difficult to be resolve by a single machine, whether it’s automated or not. It’s the case for

example the transplanting of the seedings that must be taken from inside a cavity of the multicell trays,

transferred and left in other cavity different to initial and all this in stable way without damaging the

seedlings. Now, it’s necessary to avoid that the mechanism collides with the tray, don’t insert or pick up the

leaves of the neighboring seedlings, it must keep stable and with appropriate orientation the transplanted

seedling in order to a desire leaved. In this paper, an electromechanical device of low cost is developed to

move (to lift) three seedlings at the same time on the multicell tray in such a way that between their leaves

don’t overlap or any obstacle prevents a mechanical gripper to access them to grip them in a desired

orientation. Besides, the device’s open technology that allows it to be quickly integrated into various

automated machines or robots, complementing or facilitating the work of these latter. First, given the

technical requirements, the concept that will define the work of the lifting device for seedling is determined,

which consists in a system of three punches and a horizontal movement followed by vertical other, the first

movement ensures that between two lifted seedlings there is one that is not lifted and the second movement

lifts the remaining seedlings. Second, the mechanical structure is designed, simulated and optimized using

SolidWorks it permits to develop the concept previously defined. Third, the electromechanical structure and

electronic is implemented and measured in order to get speed and force necessary for the punches moves the

seedlings stably. Finally, the work is validated by applying of the device to a big number de seedlings

contained in multicell trays from industrial nurseries. The result of the validation is 90% of successful

seedlings moved out of their cavities with the desired orientation.
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Abstract: 

Recently, plain silver surface plasmon resonance (SPR) sensor (glass-chromium-gold-silver structure) has

been studied extensively due to its high sensitivity and desirable chemical stability in types of liquid

environments. However, its physical stability was not reported yet. In this work, we explored physical

stability of the plain silver SPR sensor by analyzing adhesion strength between the outmost silver film and

substrate. After divided into 1mmx1mm grids by an adhesion cross-cut tester, adhesion of the silver film was

tested by Scotch adhesion testing tape. Under Zeiss optical microscope, no grid with peeled off area is found

in the film, which proves adhesion between the silver film and substrate is firm. In contrast, single silver film

deposited on substrate with chromium as adhesion layer can be peeled off in all the grids. The comparative

study shows that the gold layer can both promote chemical and physical stability of the plain silver SPR

senor.
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Abstract: 

Acute chest pain is one of the most common complaints and frequently related with life threatening diseases

in the emergency department. We aimed to construct cross-modal deep learning model for risk prediction of

acute chest pain by the physicians' clinical texts and ECG. Two different modalities included the initial ECG

image and the physicians' notes are used to predict the disposition.
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Abstract: 

The composite bipolar plate has electrical conductivity; good mechanical properties is lightweight,

corrosion-resistant, and easy molding. If the composite bipolar plate with runners can be quickly processed

and formed, a thinner bipolar plate can be prepared. The pole plate can increase the power density and

reduce the cost per unit of power output. It is a considerable help to the performance of the fuel cell. It is

also an essential factor in the development of the composite bipolar plate. At present, for composite bipolar

plates, hot press molding is a better processing method because hot press molded composite bipolar plates

can achieve better conductivity and dimensional accuracy than injection-molded composite bipolar plates. 

In this study, the thermosetting resin is used as the base material, 30 wt% graphite powder is blended as a

conductive reinforcing material, 2wt% carbon fiber is a conductive and mechanical reinforcing material, and

different proportions of metal precursors (molybdenum hexacarbonyl, C6O6Mo ) are added to increase the

conductivity. 

1.Phenolic resin has better thermal stability and flame retardancy. It will produce coke at high temperatures.

The formation of a coke can reduce the porosity in the process and improve the material's electrical

conductivity and mechanical properties. 2. Adding a large amount of graphite powder can improve

conductivity. Still, excessive graphite powder will cause a decrease in mechanical strength and affect

subsequent secondary processing. 3. The addition of different proportions of molybdenum hexacarbonyl is

reduced to metallic molybdenum under high temperature oxidation-reduction reaction, reducing the thermal

expansion coefficient, increasing the electrical conductivity, and increasing the wear resistance. 
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Abstract: 

The defect inspection on the surface becomes a critical task in industrial manufacturing. Defects often

appear on surfaces of steel, plastic, and glass. There are a lot of research efforts to develop advanced image

processing methods to improve defect detection. Based on the assumption that each defect image could be

decomposed into two components: the defect-free background component and the defect foreground

component. The background reflects the similarities of different regions, and the foreground reflects unique

defect information. In this work, we propose the Singular Value Decomposition-based (SVD) algorithm for

color images to detect surface defects. First, we determine the residual component by using the SVD-based

full rank approximation. Next, we recognize the structural part by choosing the suitable matrix rank for the

SVD-based structure-rank approximation. The addition of the residual part and the structural part becomes

the background image. The result of subtraction between the original image and the background image

carries the defect information. Finally, we locate the rectangle boundary that surrounding the defect based on

the proposed thresholding operation.
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Abstract: 

The machine networking platform can integrate different brands of machines into the smart networking

system developed by us. The data measured by various sensors is collected through the intelligent

predictive diagnosis system and combined with the intelligent predictive diagnosis system in the networked

system, to achieve the purpose of online diagnosis, analysis and prediction of the health status of the

machine. To provide users with greater convenience, we have designed an interactive information collection

service. It is recommended to combine communication services software to allow users to obtain specific

information easily and quickly, realize the convenience between controllers and devices, and complement the

needs of long-term monitoring. 

The focus of this research is to reduce production scenarios from cell manufacturing to factory product

inspection, using robotic arms, 3D printers and small and complex processing machines with intelligent

predictive diagnostic systems to present the effects of the smart manufacturing; the visual robotic arm the

recognition function is performed product appearance inspection capability; Finally, in the machine network

platform integrating all the controllers, when the machine fails, the information can be sent to the user side in

real time through the communication service software, and the operator can also take corresponding

measures depending on the machine received warning actions and measures, such as the remote control of

the machine to ensure production efficiency and quality.



78

3rd IEEE Eurasia Conference on IOT, Communication and Engineering 2021 (IEEE ECICE 2021) 

T210066

Investigation of energy-flux-vector visualization method into natural convection of nanofluid

within partially-heated wavy square porous cavity in presence of magnetic field

Ming-Chi Chiou1,a and Ching-Chang Cho1,b

1National Formosa University

aachi@nfu.edu.tw, bcccho@nfu.edu.tw

Corresponding author: Ching-Chang Cho, cccho@nfu.edu.tw

Keywords: Energy-flux-vector visualization method, Magnetic field, Porous cavity, Nanofluid, Natural

convection

Abstract: 

The study discusses the effect of magnetic field in horizontal direction on natural convection heat transfer in

a partially-heated wavy square porous cavity utilizing energy-flux-vector method. The study discusses the

respective influences of the Darcy number, Hartmann number, Rayleigh number and porosity on the mean

Nusselt number and energy-flux-vector distribution. The results indicate that for a very low Rayleigh number

or Darcy number, the value of the mean Nusselt number is small due to conduction domination. For high

Darcy numbers with a large Rayleigh number, a high mean Nusselt number is presented due to convection

domination. Furthermore, the magnetic field effect reduces the strength of natural convection, and hence the

mean Nusselt number has a smaller value. Finally, a larger porosity has a stronger convection effect, and

consequently the mean Nusselt number has a higher value.
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Abstract: 

In this study, PEDOT:PSS conductive polymer printed flexible humidity sensor has been designed and

fabricated to sense human respiration monitoring. PEDOT:PSS based conductive ink specifically formulated

in our study, was printed on polyamide-based taffeta label fabric by inkjet printing method. The sensitivity

of the printed humidity sensor against humidity has been tested under different humidity levels inside a

humidity chamber. Then, the sensor has been integrated to a face mask in order to evaluate respiration

monitoring of a user who wears the face mask in a real environment. The sensing capability of the wearable

sensor and its response against respiration monitoring was evaluated under various breathing conditions such

as fast and deep breathing, differentiating nose and mouth breathing etc. Due to its flexible structure and

printability onto textile, the wearable printed humidity sensor has the potential to be used for healthcare

applications particularly for capturing user biomedical data.
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Abstract: 

In this study, a web service and an Android client app that can upload and view live photos on a map are

proposed. The study resulted from a collaboration project between the National Yunlin University of

Science and Technology and Vietnam National University Ho Chi Minh City - University of Science. The

web service provides maps showing a number of areas. Each map shows different types of positive and

negative features. Positive features include buildings, plants, and animals that can help the users to get

familiar with the area. When a visitor visits the area, one can use the App to see the pictures of his/her

surroundings so that one will be able to identify the location and the correct direction. Negative features

include pollutions that users reported to the web service. Examples include chemical and toxic spills, fire

and whether they have been cleaned up or not. Once a pollution site is reported, the appropriate agencies

should be notified to check out the condition and clean up the pollution. 

The success of this web service depends on the active participation of the app users. The quality of the

photos and verbal information they upload to the web is critical. The more accurate and precise the

information, the better the service will be. Currently, the uploaded information includes the time and the

latitude and longitude of the mobile device’s location. Some additional functionalities are being considered

and designed to improve the service. For example, the user can select the features they want to show on the

map and the period when the information was uploaded. Some issues are being considered. For example,

how to decide whether the reported object or environmental condition is up-to-date. Specifically, when a

pollution site was reported a month ago, how to decide whether the pollution was cleaned up as it is today.

The administration can hire an employee to update the information. However, a challenging alternative is to

let the app users update the information, and the server can decide whether the information is up-to-date. The

web service should be evaluated in future work. 
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Abstract: 

Photoplethysmographic (PPG) signal analysis has been widely used in the last decades to detect and

diagnose cardiovascular anomalies, anemia or to assess the human physiology (oxygen saturation, heart

rate), due to its accurate measurement of the human blood flow variations in micro vascular tissue

(capillaries) and the easy-to-use and low-cost optoelectronic technology, required to perform this task. Most

of the commercial devices (e.g. pulse oximeters) using PPG signal analysis, have only one photodetector and

they are calibrated under the assumption that the light absorption and reflection phenomena predominate over

others. Nevertheless, it becomes notoriously difficult to assess light scattering in human tissues by using

only one photodetector, thus, pulse oximeters accuracy lowers when they are used in people with particular

physiological characteristics (e.g. extreme hemoglobin concentrations, macrocytosis). In the present work,

we design and implement a multi-spectral (5 wavelengths) PPG signal acquisition platform with a 5

photodiodes array, which allowed to assess both light absorption and scattering in the human index finger.

The 5 photodiodes array (sensor) must be placed in a traslucent part of the body where exists a capillary

blood flow, as is the case of the fingertip. First, we analyze the light absorption and scattering phenomena in

the fingertip, and its relationship with substances present in skin (melanin) and in the blood (e.g. hemoglobin,

plasma), emphasizing the hemoglobin concentration. Second, the PPG signal acquisition platform's stages

(e.g. analog signal conditioning, optoelectronic sensor, digital signal processing) were designed and

implemented. Third, we tested the device in people with differente characteristics (skin tone, age, gender)

and under different conditions (illumination, mechanical vibrations), in a way that we could find the device's

optimum working conditions. The developed device was able to obtain 25 PPG signals in a person with an

Individual Typology Angle (ITA) of 28°-45°.
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Abstract: 

Ideas of Industry 4.0 change the way modern production systems are developed. Mass customization trend is

a powerful driving force in adjusting assembly systems to a new digital reality. Originally, the main goal of

assembly systems was a monotonous production of high volumes of the same product. Mass customization

leads to a shift to the production of individual products. This shift requires high flexibility and

reconfigurability of the assembly system. These requirements, subsequently, lead to an increase of

complexity within the design process. High computational complexity is an obstacle to automation of the

assembly design, which is currently is executed manually or only partially automated. Although several

essential steps of assembly design are done manually, this paper focuses on the assembly process definition.

In practice, the assembly process is usually represented by flow charts or other diagrams or defined using

the same data model used for machine skill definition. The latter allows automatically identifying matches

between available machines and required processes but allows only to find a match between a process and a

skill with the same base model. It means that no matches can be found in the case of numerous

heterogeneous machines that can perform the same process but in a logically different way, which leads to

the definition of multiple models for the same process. As a solution, an abstract process model is needed

that can be matched to different machine skills. 

In this paper, a data model for the skill definition of heterogeneous machines is presented. The data model is

based on state-of-the-art concepts and focuses on the standardization of capability representation. The data

model is validated using different machines that can be used within the assembly system. A particular focus

is put on the pick and place operation by structurally and logically different machines as a typical assembly

scenario. 

Furthermore, the presented and validated data model is abstracted to define a generic assembly process

model. The resulting model is a key to a fully automated matching of machines and processes that are

required for product assembly.
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Abstract: 

Digitalization transforms the way modern production systems are developed. In the context of assembly

system design, there exist multiple tools that can be used for the automation of the design steps. Resource

selection represents one of the important steps within assembly planning and design. Despite the innovations

in development processes and automatization efforts, the step of resource selection is usually done manually

because of the high complexity and lack of standardization in assembly skill and process definitions.

Existing automated approaches are typically limited to a specific type of machine, for example, an industrial

robot, and consider the internal logistics and transport operations between the process steps in simplified

form. Furthermore, an assembly process and a machine skill are usually represented using the same model,

limiting the matching process in the case of a heterogeneous machine set. 

Based on previous works, this paper presents a novel matching algorithm for an automated resource

selection within a fully automated assembly design platform. This platform uses a set of graph-based models

at its core: an assembly feature model for product structure representation, a standardized skill model, and a

highly abstract process model. The resulting matching algorithm uses concepts of graph isomorphism and

homomorphism for graph analysis to universally identify matches between skill definitions and processes. 

The presented algorithm is validated using a pick and place application scenario and a set of heterogeneous

machines with different skill sets. As a result, the algorithm allows universally identifying all the machines

and machine combinations that are capable of implementing the desired process.
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Abstract: 

This paper presents a novel corner smoothing technique based on Finite Impulse Response (FIR) filtering to

generate smooth trajectory for high speed machine tools. Basic point-to-point interpolation for linear

toolpaths causes motion stop at each corner and might excite structure vibration. Instead of inserting

blending curves and solving feedrate planning between path segments, non-stop feed motion is achieved in

real-time using the approach. Based on kinematic equations and pulse commands of motion axes, the order

of FIR filtering is evaluated to respect corner tolerance and kinematic constraints of the drives

simultaneously. Rather than planning feedrate profile using curve parameter algorithm, precise motion

interpolation is realized by matching the same time constant of FIR filter. Simulation studies and experiments

results are provided to validate effectiveness of the proposed method to generate jerk-limited motion

trajectory in real-time. Simulation studies and experiments results are provided to validate effectiveness of

the proposed method in improvement of contouring performance and machining time.
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Abstract: 

Multi-Access Edge Computing (MEC) has been developed in recent years as a paradigm to enable cloud

computing at the edge of a mobile network. For instance, mobile edge servers attached to base stations can

provide access to compute resources to process computational tasks that reduce network latency, which is

frequently associated with executing edge operations involving cloud resources. The problem, however,

mobile users’ geographical locations are continually changing which can contribute to frequent interruptions

to the continuity of services due to handover operations or network-related connectivity issues. Therefore,

seamlessly migrating offloadable tasks across MEC environments for avoiding or reducing these

interruptions becomes inevitable. In this paper, we introduce a Service Migration Optimization Model

(SMOM) that is based on Multiple-Criteria Decision Analysis (MCDA) methods for determining an optimal

migration plan for offloading computationally intensive tasks across MEC environments. We present a

number of service migration use cases along with validation results throughout the paper, which demonstrate

the usefulness of our proposed service migration optimization approach.
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Abstract: 

A 3D automatic image measurement system was developed to improve the image processing technique to

inspect the electronic components. The developed system can automatically and rapidly measure the value

of a small workpiece such as the aperture, the center position of the circle, the distance, the length and the

angle of the geometric shape. Through the optimization design of lighting system, the 3D automatic image

measurement system will achieves the optimal lighting effect of the image measurement. 

This image measurement system includes two parts. The first part is optics servosystem including

standardized system, turret type percentage and zoom lens. The second part is light source servosystem

including objective table, coaxial light, 4 split ring light, and colored photo source. Each image measurement

routine of the testing workpiece needs to be programmed in advance by using QVPAK software. 

QVPAK controls multiple sensors such as vision sensor, touch probe, continuous scanning devices, special

UMAP or LNP probes. The moving position of the 3D platform can be controlled. The developed control

method can be transformed into the Visual Basic program. 

The two objective functions are selected as the coaxial light and 4 split ring light for the improvement design

of image effect. The response surface method (RSM) was used to combine with the multiple performance

characteristic index (MPCI) method to achieve the multi-objective optimization. This illustrated experiments

confirmed that the overall system measuring time is quick. The personal error can be avoided, and the

accuracy may reach up to 0.002 mm. 

It is convinced that the proposed multi-objective optimization for detecting workpieces of electronic

components can increase the image processing effect. The discussed optimal algorithm can be further

uploaded onto the cloud server to provide the smart 3D automatic image measurement system for detection

of the workpieces of electronic components. Smart manufacturing by way of cloud server can be achieved in

the era of industry 4.0. 
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Abstract: 

Deep learning models applied to computer vision have made great progress for image-based plant

phenotyping in recent years, mostly in quality control process automation in agroindustry. On the one hand,

these models are able to detect objects in complex and noisy images as fast as human observations, but on

the other hand, they are trained with a large amount of labelled data for parameter tuning. This turns the

training process into an expensive, repetitive and time-consuming labor. 

In this work, a synthetic data generator based on robotic process automation (RPA) and Lindenmayer

systems (L systems) is designed and implemented to train a deep learning model that detects artichoke

seedlings in images captured by a robot, as a part of an automated quality control process. First, the

artichoke seedling model is designed in L + C language using the LStudio software. Second, an algorithm for

synthetic seedling cluster images production is developed considering automation by RPA (coded in python)

as follows: LStudio rendering of seedlings with different traits and growth; random single seedling image

manipulation (location and orientation) aided by at-imaginary-plane pixels position calculations; and labeling

of centroids, height and width per seedling. Concurrently, a series of real samples of seedling images taken

by the robot are manually labelled. Third, a YOLOv3 model is trained with the previously constructed

datasets using three cases: 1) real and synthetics seedlings; 2) only synthetic seedlings; 3) only real

seedlings. The results show a 57% of Mean Intersection over the Union (mIoU) when training only with the

second dataset and testing with the third one, which allows to conclude that our proposed method can

adequately detect the images of real seedlings. 
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Abstract: 

Industrial nurseries in developing countries produce billions of seedlings every year as the exponential

growth of alimentary demand worldwide. Every seedling has the potential of becoming a producer plant of

export fruits and vegetables, reason why it is necessary to count with and effective and efficient quality

control of seedling growth before these delivering to farms. However, skilled labor force (for classifying

seedlings) shortage and traditional management strategies focused on processing quality seedling data

gathered over time both prevent optimal production achievement. In this work, an Industrial Internet of

Things (IIoT) platform integrated by a computer vision system based on Deep Learning (DL) is developed

for an automatic detection and classification according to the artichoke seedling growth, as well as for the

real-time management of the data generated in this process. First, the software architecture is designed

considering local and cloud servers, a graphical user interface (GUI), communication, management and

processing modules. Second, a Yolov3-based DL model is trained and tested considering two data sources:

1) images of real artichoke seedlings obtained through an RGB-D camera that allows segmenting by depth

thresholding and 2) images of 3D virtual artichoke seedlings modeled with Lindenmeyer systems and

synthesized in LStudio. In addition, a GUI is developed in a web environment that runs on a local network

and in the cloud using Node Red and the Google Cloud Platform integrating Google IoT Core, BigQuery,

App-Engine and the Dash DAQ framework. Third, the hardware and software are implemented allowing

communication between the computer vision module, the GUIs and the programmable logic controller (PLC)

that governs the automated quality control of seedling growth. Finally, the results obtained in each phase are

shown, achieving a positive Pearson correlation of 85% and a p-value with an alpha<0.01 for the

classification of seedlings according to their growth in three levels: A (good), B (regular) or C (bad), taking

as reference the classification parameters of industrial nurseries representative of the region.
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Abstract: 

Dy3+ and Eu3+ ions co-doped double-perovskite Ba2LaNbO6 phosphor was prepared by a high-

temperature solid-state reaction method. The effects of ions co-doping concentration onto the crystal

structures, surface morphologies and photoluminescence properties of phosphors were elucidated by using

X-ray diffraction (XRD), field-emission scanning electron microscope (FE-SEM), and fluorescence

spectrophotometer, respectively. The XRD patterns reveal the crystallization of Dy3+ and Eu3+ ions co-

doped Ba2LaNbO6 were monoclinic phase with space group of C2 /m. For the Dy3+ ion-doped

Ba2LaNbO6 phosphors under an excitation wavelength of 293 nm, the main emission wavelengths are

between 460~520 nm and 560~620 nm, which are due to the 4F9/2�6H15/2 magnetic dipole transition and

the 4F9/2�6H13/2 super sensitive transition of Dy3+ ion, respectively. The concentration quenching effect

occurs as the Dy3+ ion concentration is 4 mol%. The CIE chromaticity coordinates shift from the light blue

region to the green region as the Dy3+ ion doping concentration increases. When the Dy3+ and Eu3+ ions

co-doped Ba2LaNbO6 phosphors, the CIE chromaticity coordinates of Ba2LaNbO6:(0.04Dy3+,0.025Eu3+)

phosphors shift from the green light region to the near white-light region due to the mixing of the strong

magnetic dipole transition of 5D0�7F1 at 594 nm, and electric dipole transition of 5D0�7F2 at 617 nm for

the characteristic f-f transition of Eu3+ ion.
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Abstract: 

In this paper, a modeling methodology for continuous scanning probe of Micro-CMM inspired of the kirigami

structure was investigated. The displacement of the probe and the stress of the structure, which were

computed by using the Finite element method of Ansys software, were used as the input parameter of the

grey relation analysis to optimize the geometry parameter of the structure such as the thickness of the flexure

sheet, the width of the flexure hinge, and the length of the flexure hinge. It was found that the thickness of the

flexure sheet of 0.5 mm, the width of the flexure hinge of 1.5 mm, the length of the flexure hinge of 3 mm

lead to the highest displacement of the probe. The contribution and the interaction of the thickness factor to

the remaining elements are remarkable. The displacement of the probe can be reached at 4.546 mm.
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Abstract: 

This paper proposes FB converter for battery charging system. The proposed FB converter includes an

active clamp flyback converter and buck converter. In the proposed power system, the active clamp flyback

converter possesses a high step-down voltage ratio to implement battery charging with the utility line source,

while buck converter can be used for battery charging under the solar power source. In addition, switches of

the active clamp converter and buck converter are integrated to simplify circuit topology to form flyback-

buck (FB) converter. With this approach, the proposed FB converter possesses a less component counts,

light weight, smaller size and higher conversion efficiency. Finally, a prototype of the proposed FB converter

with output voltage of 5V ~ 8.4V and output maximum current of 6A has been implemented to verify its

feasibility. It is suitable for battery charging system.
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Abstract: 

This paper presents an approach that is used to improve the cybersecurity of Modbus protocol in industrial

control systems by the security proxy strategy, which helps Modbus used in SCADA systems be more

capable of dealing with malicious intrusion threats from external networks to the SCADA environment. On

designing the security control scheme, there is one critical requirement taken into consideration for minimally

changing the original configuration of SCADA systems. To validate the feasibility of the proposed security

proxy approach, techniques for protecting the privacy and integrity of Modbus protocol messages are

implemented in the proxy functions. Advanced encryption system (AES) is adopted by the proxy function to

encrypt the messages before transmitting to prevent commands or data from being interpreted easily. In

addition, the hash function is employed to generate an authentication token to make sure the received

message is the same as the sender sent. The extra processing delay time required for each Modbus message

after passing through the proxy functions is treated as the important factor for the success of the proposed

approach in SCADA systems. Based on the experiments with replay and man-in-the-middle (MITM) attacks,

some satisfactory results are obtained, demonstrating the usefulness of applying the proposed security

approach to network-based SCADA systems.
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Abstract: 

This research utilizes a camera, a collaborative arm, and a PLC-controlled conveyor belt to develop a

system that automatically recognizes the angle of the workpiece and can quickly load and unload the

material. First, set up the camera on the gantry of the conveyor belt to accurately grasp the object’s position.

Second, develop an algorithm to handle the collaborative arm’s multi-angle motion according to the object’s

data. The captured image can be analyzed through WebAPI technology to obtain the best and fast-moving

path to grab the workpiece. Then, the AI algorithm can determine the object's type, shape, and angle on the

conveyor belt. Finally, the recommended path is generated, and the coordinated arm can move to the target

quickly and accurately. 

The experimental results show that after acquiring the object’s position on the conveyor belt, the proposed

platform can accurately adjust the angle of the gripper and quickly control the arm to move the workpiece.

Coupled with WebAPI technology and improving the efficiency of identification, it can also enable a set of

AI hosts to serve multiple production lines simultaneously, which is very suitable for use in manufacturing

industrials. 
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Abstract: 

This research utilizes edge computing technology to analyze the signal by MPU-6050 three-axis

accelerometer and Raspberry Pi. We collect the rotating equipment’s vibration signal through the fast Fourier

transform to discover the relationship between the control signal and the corresponding frequency spectrum

under different operating conditions. First, take a general indoor fan as an example. Find a suitable location

for installing the accelerometer on the motor housing, and then collect the vibration signal when the motor is

running through the MPU-6050. Then, use Python to transform the processed data and store it in the

database. Then take advantage of the neural algorithm to retrieve the relationship between the frequency

spectrum signal and the fan control signal. Finally, write the rules back to the Raspberry Pi to monitor the

status. 

After performing the test of some rotating equipment, the results express that several experiments are

required to locate the best measurement position when collecting vibration signals. The signal is converted

to the frequency spectrum and then calculated by the proposed algorithm, which can effectively discover the

characteristic value related to the control signal and allow the Raspberry Pi to detect the operating state of

the device quickly. As a result, the system can immediately respond to abnormal conditions, such as sending

an alert e-mail or displaying warning lights. 
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Abstract: 

In the past, factories used manual methods to select defective products. With the rise of Industry 4.0,

traditional industries have transformed into fully automated inspections. Although the defects of glass

products can be judged according to the outline, the appearance is changeable and the features are complex.

Machine vision and image processing algorithms alone cannot solve the classification problem effectively.

This research aims at common glass defects in factories, such as shards, scratches, cracks, powders, bevels,

etc., and proposes a glass defect detection system based on deep learning. The classification accuracy can

be as high as 97%, which is consistent with the early deep learning nerves. Compared with the Internet, it can

also have a faster recognition speed.
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Abstract: 

Global climate change is becoming more and more serious, causing drought in various countries, and it is

difficult for Taiwan to avoid this drought. Taiwan's industrial water continues to grow and challenges. The

government rescues peach and bamboo drought elephants through the strategy of sending water from the

north to the south, thus highlighting the precious nature of water resources; However, the water pipe leakage

rate in Taiwan remains high. According to the data, the water leakage rate in Taiwan was as high as 16% in

2017, which will not only waste valuable water resources, but also cause significant economic losses.

Considering the needs of large-scale right of way application procedures and emergency repair timeliness,

building a system to detect the location of leakage events will become an important topic. 

At present, the leakage detection of tap water pipelines in Taiwan depends on more than 80 leak detectors to

use specific instruments and equipment to gradually carry out the leakage detection operation, which is time-

consuming. In addition, environmental interference will make the efficiency of leak detection and repair low.

In this study, a distributed optical fiber sensing system is proposed to analyze the underground water supply

pipeline, infer the pipeline state and trace the leakage point by using Raman spectroscopy, Brillouin

scattering and Rayleigh scattering in optical fiber scattering technology, The leakage event identification and

leakage point location are carried out simultaneously by capturing the field signal and integrating the Internet

of things technology. 

In this study, the sensing optical cable has been successfully laid under the water supply pipeline in

maishuren Road, Jianshi township as the test field. The optical fiber temperature and frequency domain

strain sensor is connected with the sensing optical fiber to measure the changes of central frequency, strain

and temperature. The initial test results of this study show that when the system measures 500 meters, the

acoustic seismic positioning error range is ± 2 meters (expanded according to the leakage range) and the

temperature anomaly accuracy can be up to ± 1 ℃.
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Abstract: 

Attitude solution is a crucial factor of disconnecting switch monitoring. We propose a new attitude algorithm

model that enables us to have a better understanding of the attitude solution algorithm, the initial alignment,

and the error analysis. For the attitude solution of the disconnecting switch, we use quaternion to Euler

Angle transformation of MPU9250 to obtain the attitude model. In addition, this paper demonstrates two

error compensation algorithms can effectively solve the static drift and temperature drift of attitude angle.

The results of the experiment carried out on disconnecting switch indicate that the algorithm is advisable in

attitude solution.
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Abstract: 

In order to realize the intelligent monitoring of power switchgear, a lot of software and hardware need to be

installed due to the detailed monitoring classification, which restricts the development of equipment

miniaturization and standardization. It is urgent to develop a unified hardware platform compatible with a

variety of physical quantity monitoring. This paper constructs a multi-channel parallel acquisition channel

and RTC clock through the "FPGA + ARM" architecture and develops a hardware platform with high data

acquisition speed and time synchronization accuracy. The time synchronization accuracy of the system is 16

μs and performed steadily. The unified access of multi-physical quantities measurement and monitoring of

power switchgear is realized for the first time, which provides strong technical support for the

standardization development of the power switchgear monitoring systems.
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Abstract: 

At present, COVID-19 still affects the world. In order to avoid contact among people, we build site

simulation maps for specific areas of the region and introduce mobile robots. In the hospital, it is possible to

simulate the route between the corridor and the ward, and use mobile robots to complete specific location

guidance and regional patrols, replacing medical manpower. 

With our proposed system, the user can reach the desired destination through the voice guidance of the robot

without the assistance of medical staff. When the user is in danger, the robot can provide a video phone to

complete the emergency contact, so that the staff can remotely control the robot to assist the user. We add

automatic patrol and detection to the robot's travel route. When the robot finds suspicious objects in the

process of moving, the system will immediately return to the alarm guard. The results show that mobile

robots can effectively reduce manpower and avoid contact between people. 
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Abstract: 

The global hospital’s capacity can gradually decline, especially after the outbreak of the COVID-19, and

thus traditional medical methods can no longer bear a large number of patients. At present, most hospitals

rely on doctors and nursing staff to diagnose and treat patients. This not only increases the burden on doctors

and nursing staff but also greatly reduces the burden on health care quality. In order to obtain better health

care quality, automation is one of the important factors in solving medical quality problems. 

We are conducting automated introduction research for ultrasonic scanner. Robotic arms will be used to

replace doctors for consultations by adding jelly and injection buttons to the robotic arm. In terms of the

contact between the end of the robotic arm and the human body, we introduced the force sensor and the

depth camera into the robotic arm. With the force sensor and the depth camera feedback data, we perceive

the feedback of the ultrasonic scanner and the human body contact force. The results show that our design

can greatly increase the amount of hospital’s capacity and reduce the burden on doctors. 
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Abstract: 

The covid-19 virus is transmitted between people through respiratory droplets and contact routes. Keeping

hands clean is one of the most important steps to avoid getting sick and spreading germs to others.

Doorknobs in public places and the toilet door locks are surfaces people touch frequently, which has a high

risk of spreading the virus. People's health consciousness has increased amid pandemics, the implementation

of automatic doors or the use of surface virucidal disinfectants help stop the infection. Usually, an automatic

door opens when the infrared or microwave sensor on the top of it detects an approaching person or object

within a certain distance. However, the door will open as long as something or people pass by the door even

though no one intends to get in. To prevent automatic doors from opening arbitrarily, many places have used

wireless touch ( i.e., a push pad ) to open the doors. Nevertheless, it becomes another potentially

contaminated surface. From this point of view, the need for an intelligent sensor that can understand people's

intentions emerges. Furthermore, a sensor that can protect users' privacy rights is an important issue that

needs to be considered. 

To resolve those issues mentioned above, we propose a mechanism of gesture-based intention prediction for

the automatic door opening using a low-resolution thermal sensor. This research uses an 8x8 Panasonic

Grid-Eye infrared sensor to get the temperature distribution in place. Our prediction model is a U-Net-based

deep learning network; it performs semantic segmentation to generate a human mask from the thermal images

and detect whether a person intends to get in/out through the automatic door. Our model is based on U-Net,

for it is an effective feature extraction neural network. A temporal median filter is used for data

preprocessing, Tversky loss is used as the loss function, and 50,000 frames for training data and ground

truth. In this paper, a novel real-time approach to human segmentation and intention prediction with gesture is

proposed. The results show promising segmentation performance with Tversky loss of 0.065 and 0.066 on

training and testing data, respectively.
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Abstract: 

The author understands the needs and problems of the community or long-term care center to maintain

continuous exercise for the elderly, such as the nursing manpower is under pressure and insufficient, but the

elderly exercise must be continuous regularly for a long time; the most present exercise games are too

strengthen for the elderly and also for sub-health adults. From 2002, the World Health Organization had put

forward the core value of “active aging” as the global aging challenge. In order to make aging a positive

experience, we must achieve the optimal state of health, participation and safety, and improve the quality of

life for the elderly. Some attention has been given to the researches about the immersive virtual reality

application for the older adults, including the gait performance, cognitive training and so on. But few

empirical systems have been done on the immersive exergame issue for the elder adults. We has developed

a prototype of an immersive virtual reality exercise game based on elderly-centered design by integrating

gamification, virtual character whose workout motions produced by optical motion capture technology,

multi-task designs among culture navigation of scenic spots, epidemic prevention activities and exercise

missions. The purpose of this prototype was to develop a different kind of digital technical solution to

activate elder life and provide a creative interactive exergame pattern by integrating storytelling, virtual

character, gamification and cross-domain cognitive training in multi-task design for further gerontechnology

research.
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Abstract: 

The transplanting of seedlings is a fundamental task in industrial nurseries, and it is applied fundamentally in

the process of quality control of the seedlings. Seedling quality control requires experienced operators to

more accurately determine the quality of each seedling. Not having the necessary amount of specialized

human resources generates bottlenecks and affecting productivity. In this work, the design, simulation, and

implementation of an electric multi-gripper system (three grippers) for artichoke seedlings transplantation is

presented. The one that will be coupled to a Cartesian robot as its end effector. The functional needs are

identified and the conceptual, configuration, and detail design is carried out for the mechanical and electronic

subsystems. Also, an intelligent control strategy is developed to control the movements using optimal control

and to communicate with a Cartesian robot in a master-slave framework. After extensive tests, the gripper

performance is analyzed and results showed an improvement over existing grippers for transplanting reported

in the scientific community. The results were a 100% in the transplanting success rate (considering grasp and

release of seedlings in the tray cavities) and only 2.94% in the transplanting damage rate (mostly in leaves).
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Abstract: 

Micro actuating and sensing devices are very often fabricated with a center boss as it has been proven to be

able to provide a better performance than a conventional flat design in reactivity, prolong durability and

power efficiency. Most of the early studies available in literature, however, usually treated the center boss

as a rigid part, i. e., its possible elastic deformation was neglected. For a micro actuator such as a micro

pump, the mechanical and physical behavior could be interpreted with an imprecise functionality, a drug

delivery application could subsequently yield incorrect tracking of medicinal or potion flow rate. This study

thus motivated to consider the problem of large deflection of an elastically pre-stressed and bossed micro

plate, taking into account of a symmetric shallow boss. The approach basically follows von Karman’s large

deflection theory for a circular plate but only a symmetrically-layered configuration will be investigated.

The governing nonlinear equations expressible via lateral slope and radial force resultant of the plate is

derived, first, but only a simplified linear case was studied. The problem reduces to a modified Bessel

equation for the lateral slope, by neglecting the arising nonlinear terms. The general solutions for related

geometrical responses were derived analytically for the regions of layered boss and monolithic annulus, by

imposing the simply supported boundary condition and the boss-annulus interface continuity. A further

extension was conducted to develop the analytical formulation for the related volumetric displacement, upon

solving all the geometrical responses. The developed approach was numerically implemented with typical

silicon-based materials commonly used for micro actuating devices. The solution were checked against

simplified classical isotropic plate model, considering a nearly monolithic and very shallow bossed case. A

parametric study was extensively conducted to evaluate the influence of initial tension, the radial size of the

center boss, and the relative thickness of the center boss.
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Abstract: 

People in the United States have very high incidence of mild traumatic brain injury (mTBI), especially the

symptoms of concussion. However, there are lots of questions about the traditional measurements of

concussion. It’s difficult to detect, and its key information may be easily ignored or become too subjective. 

This study will measure the eye tracking data by using VR mission and VR environments. We use the one-

way univariate analyses of variance examined the differences in performance on different age, gender and

TBI severity between participants with concussion and controls. We not only check their effects of saccades,

fixations and reaction time, but also make sure that three data can represent a biomarker for differentiating

patients with concussion or not. 

In addition, the analysis technology of electroencephalography (EEG) is used in this project, and the visual

method in the VR environment is applied to generate non-invasive, visual stimulation to the experimenter to

collect the response of the human brain. This technology is called Visual Evoked Potential (VEP), which is

to analyze the brain waves generated by the stimulus, compare and analyze the brain waves of ordinary

people, and even combine artificial intelligence methods and eye movement values to detect concussion

symptoms of mTBI. We hoped that the fusion technology of machine learning can combine the above two

different analysis results to achieve the effect of optimizing the accuracy and convenience of the concussion

detection. 



106

3rd IEEE Eurasia Conference on IOT, Communication and Engineering 2021 (IEEE ECICE 2021) 

T210103

An Energy Harvesting Wireless Home Network using Piezoelectric Technology

Christopher Peng1,a, Justin Wang2,b and Jie Sheng3,c

1Lakeside School
2The Overlake School

3University of Washington Tacoma

achristopherbpeng@gmail.com, bjustinzwang365@gmail.com, cshengj2@uw.edu

Corresponding author: Jie Sheng, shengj2@uw.edu

Keywords: piezoelectric technology, energy harvesting, Arduino microcontrollers, wireless network

Abstract: 

Renewable energy, like solar, can be harvested again and again, but they are expensive and bring pollution.

Motivated by the green energy concept, as a group of pre-teens, we studied the piezoelectric technology and

built a prototype energy harvesting wireless home network. This paper summarizes our year-round efforts in

building piezoelectric energy harvesters from small scale one like a pair of shoes, to the large scale one,

including a dancing floor tile. We also added a solar panel tile into the network considering using the

sunshine. We present in the paper the successful power generation and charging of batteries with

prementioned energy harvesters, which later were connected into a wireless home network, implemented by

Arduino microcontrollers and radio frequency wireless technology. A YouTube link is provided to

demonstrate the working energy harvesting network system with real time data monitoring and management.
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Abstract: 

Autism Spectrum Disorder (ASD) is a group of patients who exhibit social communication, social interaction

disorders, and abnormal restrictive and repetitive behaviors. However, symptoms before 1 year old are

difficult to reliably predict subsequent diagnosis. Some patients with mild ASD may not be discovered until

school age, because schools will have more opportunities for social activities. In addition, the therapist also

needs to consider the labor cost. In order to provide effective treatment, it also needs to consume more

resources. The current situation in Taiwan is that outlying islands and remote areas often have insufficient

manpower for therapists. If VR technology can be applied, some of the problems may be solved. However,

due to the global pandemic, COVID-19, early treatments or group treatments in many countries have been

forced to stop. If VR technology can provide interpersonal interaction scenes, the training of ASD children

can hardly be affected. 

This research uses Virtual Reality (VR) technology, combined with wearable neurobehavioral sensing

technology, including brain waves, eye track tracking, heart rhythm variability analysis (HRV), breathing

sensing straps. Collect physiological signals and game performance data while users are training, and

integrate multiple evaluation scales such as CASD-C, ADOS, etc., and then perform statistical analysis of

these data and classify them through machine learning models to develop a VR assistance system that can be

used to evaluate the diagnosis, severity, and social behavior treatment of ASD. This system presents

assessment and therapy in a game-oriented way. In addition to enhancing the incentives for users to

participate, it provides better training results than traditional training. It is also effective and convenient tools

for the therapist to use during evaluation and training. 
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Abstract: 

This article presents a quadrature voltage-controlled oscillator (QVCO) using a closed-loop ring inductor

and combining the efficiency of the class-C oscillator with that of the complementary PMOS-NMOS

topology. Implemented in tsmc 0.18 μm 1P6M CMOS process, the proposed folded-cascode mixer exhibits

a high conversion gain, maximum input P1dB of -12 to -16.7 dBm, IIP3 of -4.5 to -7.2 dBm, and LO-RF

isolation of about 33.8 dB at VDD=1.5 V, respectively. The proposed QVCO operates between 6.69 GHz

and 7 GHz at the core power consumption is 7.59 mW. The measured phase noise and the figure of merit

(FOM) of the proposed QVCO operating at 6.69 GHz are -113.56 dBc/Hz at 1 MHz offset frequency and -

181.2 dBc/Hz, respectively.
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Abstract: 

This research focuses on designing a tracking system with blockchain technology to address the lack of

transparency in supply chain flow in urban farming. Unlike the original distribution channel (Farmers to

Consumers), our study proposes two distribution channels: a distribution channel with Farmers, Wholesalers,

Retailers, and Consumers, and a distribution channel consisting of Farmers, Retailers, and Consumers. A

tracking system for suppliers and producers in an urban farming company is designed and implemented with

peer-to-peer private blockchain technology using RFID, Raspberry Pi, Golang, and BitTorrent protocols as

infrastructure. This study helps to narrow the gap in theoretical and practical literature research on

blockchain technology in supply chain management. It shows how blockchain technology can support

tracking systems for suppliers and producers to minimize data falsification and maximize transparency

between related parties for small and medium enterprises (SMEs) supply chains of in Indonesia. Further

study can be done to create a real-time system where researchers can develop a real-time peer-to-peer

system.
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Abstract: 

Pulmonary complications after surgical surgery are the most common complication and nosocomial infection

category of surgical procedures. It accounts for 50% of all hospital patients suffering from pneumonia. That

might cause death if it wasn’t detect early. Triflow is recommended for lung rehabilitation after thoraco-

abdominal surgery. We can observe the patient's inspiratory volume through the situation of the three balls

during inhalation. However, we can only learn rehabilitation status of patient by Triflow without more

detailed status of lung function or saving data to analyze. This research of Gas Pressure Sensing Device

uses sensing device to detect the gas volume when patient inhale and exhale. It will change the pressure

value to airflow value through calculation and collect vital capacity and data to achieve lung function

monitoring. After monitoring, the result will be updated to cloud database. Doctor and patients can receive

history record through APP in order to accomplish long-term tracking and prevent from pulmonary

complications.
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Abstract: 

The paper describes the synthesis and study of the physical and mechanical properties and structural

characteristics of geopolymers based on low-calcium fly ash (Class F) depending on the type of activator,

temperature and humidity conditions of curing, and the content of an additional source of calcium. Sodium

water glass with a silicate modulus SiO2/Na2O = 1, a density of 1400 kg/m3, and a 12M NaOH solution

were used as activators. Curing conditions included: (1) curing in an oven at 90 °C for 6 hours; (2) curing

with steam at 90 °C for 6 hours. The heating rate was 0.5 deg/min, inertial cooling. During the experiment, it

was revealed that for the investigated fly ash (FA), the most promising type of activator is sodium water

glass with a modulus of SiO2/Na2O = 1, and the preferred curing mode is steam treatment since under these

conditions and the type of activator the following were achieved: compression strength – 15 MPa, bending

strength – 6 MPa, open porosity – 24%, water absorption – 15%, bulk density – 1830 kg/m3. Calcium oxide

(CaO) was used as an active additive at dosages of 10, 15, and 20% by weight. With the introduction of

15% CaO into geopolymers activated by sodium water glass with a silicate modulus SiO2/Na2O = 1 and

cured with steam, it was possible to increase their compressive strength by more than 2.5 times, the flexural

strength increased by 17%, and the density by 9%, open porosity decreased by 25%, water absorption by

34%. In addition, the role of CaO additive in the geopolymerization reaction has been studied using X-ray

diffraction (XRD) and scanning electron microscopy (SEM). It has been established that the curing

conditions and the type of activator are the main factors that determine the properties and structure of FA

geopolymers. A promising curing condition for alkali-activated FA is steam treatment at 90 °C since under

these conditions it was possible to achieve strength twice as high as under heat treatment conditions. The

introduction of a calcium component (up to 15% CaO) has a positive effect on the mechanical properties and

durability of FA geopolymers.
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Abstract: 

This study proposes the process of translating an aircraft exterior skin that exists in 3D space to a 2D space.

It’s critical to the success of an effective painting program. The rendering dimension of the aircraft have to

be determined. A proper rendering technique will also lead to a proper determination of whether an object

was modeled or not. The purpose of this study is to adopt the advantages from aircraft exterior painting. The

prudent method is to enhance system and decrease total around time. This study emphasizes the importance

and necessity of element through studying a mapping stategy. The results indicate that the 3D initial

projection, by using mapping tool can be convert to 2D forms promptly and aircrafts ground time is

significantly decreased. 

A rendering technique for generating a three dimensional (3D) image is provided. The technique includes the

steps of collecting 3D data, writing the 3D data into texture memory as two dimensional (2D) 

slices, and texturizing a first set of overlapping polygons utilizing the 2D slices. The technique further

includes the step of displaying the first set of overlapping texturized polygons to produce a 3D imag
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Abstract: 

CMOS-MEMS components have been developed through the integration of semiconductor standard process

and IOT applications. As components move toward smaller size, higher efficiency and high integration, while

processing technologies are more and more demanded in terms of consistency, accuracy and meticulousness.

There are many processing techniques that utilize the characteristics of mono-chromaticity, directivity,

coherence, and high intensity of lasers. 

Laser processing could be applied to the post-process of CMOS-MEMS fabrication. The TSMC/TSRI D35

common process is as an example in this study. There are different laser bands, laser energy, interval time

and light targets for different material fabrication. This study proposes the laser ablation quality of silicon

nitride as the measurement of laser processing. The laser ablation quality is defined by the ratio of the areas

of laser ablation within the aperture and the aperture. The area of laser ablation within the aperture is

measured by mapping the photos into SoildWorks. 

According to the experimental results, the best quality of the green laser is 93% while the energy is 0.228mJ,

the interval time is 60s and the light target size is 20*20 um. On the other hand, the best quality of the

ultraviolet ablation is 92% which is generated at an energy of 0.48mJ, an interval of 30s and an aperture size

of 20*20 um. As the energy increases, the larger ablation quality is. There are more debris and recasting

phenomena are observed around the edges. 

This study simultaneously investigates the ablation phenomenon of micro fabrication in green laser applied

to CMOS-MEMS components by machine learning and data science. That would propose the approaching

methodology for the optimal operation of the laser processing. The experimental results show that the pulse

interval time is 90 seconds and the energy density is 57 �/�2, which has a good quality of ablation. And

through data science and machine learning successfully predict the quality level of ablation by using the

random forest algorithm to achieve an accuracy of 96.22%.
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Abstract: 

The spindle of the machine tool plays the most important role in cutting applications. The high-performance

spindle can complete the cutting work in the shortest time. Then increase the daily production capacity of the

machine to achieve the optimal utilization rate. Firstly, the vibration value of the spindle is captured, and

predictive maintenance is performed through machine learning technology to predict early whether the

bearing has been damaged and must be replaced. When the traditional convolutional neural network has

more convolutional layers, the number of convolution kernels will increase, and the depth of the model will

be deeper, and the naturally generated parameters will be more. Therefore, this study proposes a vector-

based convolutional fuzzy neural network (V-CFNN) and five fusion methods in the fault diagnosis of

spindle vibration. In V-CFNN, to reduce the number of parameters, the traditional convolutional layer is

replaced with a two-layer vector convolutional layer. The feature fusion layer is mainly used to fuse the

input feature data together to obtain more useful feature data. The experimental results show that the

proposed V-CFNN with feature fusion method has higher accuracy rates of 3.51%, 7.41%, 11.08%, and

24.06% than convolutional fuzzy neural networks, convolutional neural networks, fuzzy neural networks, and

neural networks, respectively.



115

3rd IEEE Eurasia Conference on IOT, Communication and Engineering 2021 (IEEE ECICE 2021) 

T210115

Intelligent Compensation of Thermal Coupling Deformation for Tool Center Point using

Chromatic Confocal Displacement Sensor

Chang, Wen-Yang1,a, Hsu, Bo-Yao2,b, Hsu, Jia-Wei2,c and Chen, Ching-Feng1,d

1National Formosa University, Department of Mechanical and Computer-Aided Engineering
2National Formosa University, Department of Power Mechanical Engineering

awenyang@nfu.edu.tw, bD0775102@gm.nfu.edu.tw, cD0775101@gm.nfu.edu.tw,
d10920121@gm.nfu.du.tw

Corresponding author: Hsu, Bo-Yao, D0775102@gm.nfu.edu.tw

Keywords: Thermal deformation, Machine tool, Artificial neural network, Chromatic confocal

displacement sensor

Abstract: 

Thermal deformation via the temperature change is the most significant factor influencing the machine tools'

precision accuracy. Among the thermal deformation, the spindle deformation has the most severe effect on

the tool center point (TCP), followed by deformation of linear movement. Hence, this study proposes a

method that combined the chromatic confocal displacement sensor and an artificial neural network to

compensate thermal deformation of TCP via coupling the influence of linear axis movement and spindle

rotation. Results show that the proposed method can effectively restrain the thermal deformation of TCP

within the range of 5um during machining.
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Abstract: 

When treating bone diseases such as osteoarthritis, rheumatoid arthritis, bone fractures, and osteoporosis, the

postoperative recovery of patients will be more efficient by customizing bone implants with different bone

densities. In this study, the non-contact surface profile measurement system based on image segmentation

and opening operation techniques is proposed to measure the exterior geometric configurations of porous

bone implants. We compile the image processing program for distinguishing the bone surface profiles from

the original bone images captured by a CMOS camera. First, the original bone images are converted into

gray-scale images. Then, the gray-scale images are normalized by k-nearest neighbors algorithm for

improving the accuracy of binarizations. The opening operation of erosion and dilation is applied to remove

image noises and enhance porous features. The Canny edge detection is used to precisely obtain the

contours and pixel sizes of the porous bone features. Finally, the clear surface contours of the porous

structures without background noises are acquired by Gaussian blur technique. The geometric dimensions of

artificial porous joints and implants can be inspected by this surface profile measurement system after metal

three-dimensional printing process. The experimental results are excessively helpful to real-time implant

corrections and accurate treatments.



117

3rd IEEE Eurasia Conference on IOT, Communication and Engineering 2021 (IEEE ECICE 2021) 

T210118

Research into the Open Designs of Visual Symbols Assisted by Human-machine Cooperation

Shi Ge1,a

1Fuzhou University

a774080989@qq.com

Corresponding author: Chen Yisong, 645748317@qq.com

Keywords: new media, generative design, openness, human-machine cooperation, visual symbols

Abstract: 

With the development of society and advance of science and technology, emerging media have been playing

increasingly important roles in the daily life of the general public. The human-machine mode of cooperative

production brought by high technology has rendered generative design and interactive design a new force and

focus in the current field of design. Utilizing professional design software and even programming software,

designers are capable of creating a new horizon of visual symbols, thus fundamentally changing the

process of design and enabling the expansion  of visual symbols into open and unknown domains. Current

visual symbol design has become an exploration assisted by human-machine cooperation.
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Abstract: 

In this paper, a digital deskew buffer is investigated with a variable duty cycle signal to compensate for a

clock skew. Since the demand for semiconductor technology on systems is growing with further increasing

scales of integration rapidly, timing synchronization circuits are essential on system-on-chip (SoC) designs.

In order to achieve clock skew mitigation with low locking time, a three-signal-path technique is proposed

for detecting and reducing the clock skew. The proposed design is power efficient with low locking time and

is suitable for high-speed interface applications in SoC systems.
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Abstract: 

Smart city governance has become an important policy direction for urban decision-makers. The application

of IoT application technology is very diverse in the era of 5G communication. This study takes Shanghai,

China, as the research scope. First, a description of the current development of smart city applications in

Shanghai, China. Secondly, it summarizes the key indicators of smart city evaluation in related literature.

Finally, the decision analysis DEMATEL (Decision Making Trial and Evaluation Laboratory) is used to

analyze the correlation of indicators. The research results show the mutual influence relationship between the

indicators. The research results can be used as the sustainable development of smart cities essential

reference for policy.
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Abstract: 

Due to the increasingly serious impact of environmental pollution in recent year, people’s awareness of

environmental protection has also increased. Owing to the shortage of petrochemical fuels and the increase

in prices, people are looking for alternative energy sources, while also trying to use renewable energy to

reduce energy consumption rate and greenhouse gas emissions. According to the International Energy

Agency (IEA) research on renewable energy and energy conservation technologies, if people utilize energy

regeneration technology and continue to improve its regeneration efficiency, it is expected to reduce 1.5

billion tons of CO2 Emissions by 2050. Nowadays, many industries often use heat exchangers to recover

heat energy, such as petrochemical industry, steel industry, metal processing industry, etc. When it comes to

designing the heat exchanger, we need to consider its material and size and evaluate its heat transfer

efficiency, pressure loss and production cost. In this study, three types of heat exchangers with different

geometrical shapes and fins are designed, which are flat fins, tail fins, and eye-shaped fins. The

ANSYS/FLUENT software is used to build models and simulate, mainly for the above three types. The heat

transfer efficiency and pressure loss of heat exchangers with different geometrical fins are discussed. After

simulation and comparison, the heat transfer efficiency of the flat fin is the best among the three types of

fins, but the pressure loss is the largest, while the heat transfer efficiency of the eye-shaped fin is slightly

lower than that of the flat fin, and the pressure loss is the smallest among the three fins. This study divides

the enthalpy value of the air on the cold side by the pressure loss of the exhaust gas on the hot side, and uses

it as an index for comparing heat exchangers’ performance. The design of the heat exchangers is better if the

index is higher. Among the three types of fins, eye-shaped fins’ index value is the highest, followed by the

tail-type fin, and the flat-type fin has the lowest value.
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Abstract: 

In today's society, patrolling has become a non-negligible part of office buildings, home environments,

factories, and even a city. People are paying more attention to environmental safety and property losses.

Hence, security surveillance systems are widely adopted and accompanied by intervention of patrol

personnel. Most surveillance cameras are set in a fixed location and have difficulty to reach all corners. In

addition, some hazard environment could prevent from humans to involve. In these situations, automated

guided vehicles (AGVs) can be used not only for moving goods but also replacing patrol personnel to ensure

the safety of humans and goods. 

. 

In this paper we proposed a patrolling automated guided vehicle enhanced with object and face recognition

functions. Through Bluetooth indoor positioning the vehicle can research the assigned destination

automatically. Furthermore, the vehicle can identify obstacles and persons by multiple deep learning models

composed of YOLO, Facenet and GoogLeNet. Especially, we develop a mechanism to recognize fire.

Though smoke detectors or temperature sensors could help detect fires, most times they cannot cover all

corners and respond the situations too late. 

The main contribution of this paper is that we develop a patrolling system for automated guided vehicles that

can recognize objects, persons, and fire in a very low cost. We also show how to integrate with some current

recognition mechanism into one system. The system is composed of the front end of an automated guided

vehicle and the monitoring back end, and can automatically send a notice in case of something wrong. An

authorized person can access the system through the Web from a mobile phone, a laptop and a computer.

The system is validated by experiments and shows its feasibility and high potential.
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Abstract: 

In stereoscopic image processing, disparity estimation is helpful for determining the depth or distance

information of objects. In this paper, a more accurate algorithm is presented to estimate the disparity map

based on data processing techniques. Different from most of existing methods, which mainly apply the

features around the key points, in this work, we also apply the plane information extracted from superpixels

to perform disparity estimation. Since the key points, such as the scaled invariant feature transform (SIFT)

points, usually distributed nonuniformly and many regions may not contain any key point, using only the

information of key points may not work well in some cases. This problem can be well addressed by the

proposed superpixel-based plane information. After perform entropy rate superpixel (ERS) segmentation, we

perform disparity estimation for each superpixel based on the point, edge, and plane information of the

current and surrounding superpixels. Experiments show that the proposed algorithm outperforms other

methods and can much improve the accuracy of disparity matching.
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Abstract: 

A speed controller with dynamic parameters was developed for a direct torque control (DTC) permanent

magnet synchronous motor (PMSM) drive. The stator flux and current were used to establish the DTC

PMSM drive. The voltage space vector pulse width modulation (VSVPWM) DTC replaced a traditional

switching table (ST) DTC to reduce the current ripples and torque ripples. The conventional fixed

parameters speed controller is replaced a dynamic parameters ones to adapt drastic load changes and serious

interference conditions. The dynamic parameters speed controller was designed by using the modified

particle swarm optimization (PSO) algorithm. MATLAB\Simulink© toolbox was used to establish the

simulation scheme, and all the control algorithms were realized using a TI DSP 6713-and-F2812 control

card. Simulation and experimental results confirmed the effectiveness of the proposed approach.
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Abstract: 

Border compensation is a critical problem for many image processing problems, including image deblurring.

Without a proper border compensation mechanism, the border will be misidentified as a high frequency

component and artifacts may be generated after image deblurring. There are several existing border

compensation methods, including zero padding, border repetition, mirror reflection, and slope extension.

However, all of these methods may inevitably have some artifact problems due to the discontinuity of higher

order differences. In this work, we propose an alternative border compensation model using the Gaussian

extension model. Since the derivative of the Gaussian function at the center is zero no matter what the order

of the derivative is, using the proposed algorithm can much reduce the artifact around the border.

Experiments show that, with the proposed border extension scheme, the image deblurring results have much

less artifact. It is very helpful for image quality improvement and computer vision.
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Abstract: 

Video deepfake is to identify whether a video is genuine or forged using a deep learning architecture. It is

important for forensic image processing. However, most of existing video deepfake algorithms are frame

based. In other words, a learning-based method is applied to identify whether a frame is forged then the mean

of the fake score for all frames is applied to determine whether the whole video is forged. In this work, we

propose a polling mechanism to well integrate the deepfake score of each frame. We found that the mis-

identification of a deepfake algorithm usually occurs in the frame with drastic motion, a tilted head, and

blink eyes. Therefore, we determine the weights of each frame according to the frame difference, the head

orientation, whether eyes are blink, and the accuracy rate of the validation data. With the proposed polling

mechanism, the accuracy of video deepfake can be improved and whether a video is forged can be well

determined using much smaller number of frames.
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Abstract: 

At the era of rapid development in industry, the automatic production line is the fundamental and crucial

missions for robotic pick and place. The accuracy and speed required by automated production lines have

been greatly improved. However, most of the production works for picking and placing workpiece are still

manual operations in the stamping industry. Few studies used the robot to pick and place workpieces that

required in static state to build the workpiece modeling using structure light scanning. Therefore, an

intelligent system that fully automatic production line with robotic pick and place instead of human work

needs to be developed. The study proposes a dynamic workpiece modeling with robotic pick and place

based on two stereo vision scanning using fast point-feature histogram algorithm for stamping industry. In

particular, the accumulative workpieces on the conveyor belt can be dynamically modeled for robotic pick

and place in real-time. The point cloud models of workpieces are acquired by leveraging two depth cameras,

type Azure Kinect Microsoft, using time of flight principle after stereo calibration. The 6D poses of a

workpiece included 3 translations and 3 rotations can be estimated by applying a number of algorithms:

Euclidean cluster extraction for object segmentation; fast point feature histogram (FPFH) for evaluating the

characteristic features of the target and reference object point clouds; sample consensus initial alignment

(SAC-IA) and iterative closest point (ICP) for coarse and finish, respectively, aligning the target with the

reference. After modeling the workpiece, a conveyor controlled by a microcontroller will deliver the

dynamic workpiece to the robot. In order to accomplish this dynamic task, a formula related to the velocity

of the conveyor and the moving speed of the robot is implemented. The average error of 6D pose

information between our system and real measurement is lower than 5%. The result demonstrated that this

study has high efficiency and accuracy that is suitable for practical industry and has a high potential for

further investigation and research.
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Abstract: 

In this paper, we propose a new quantum computing technology, call quantum brain (QBN) based on Pu’s

count bit architecture to establish a 3 dimensional (3D) quantum controller. However, each location of QBN

simulate the action behavior of human brain, has its wave function and information to control the target body.

The quantum bit (QB) is operated unit used in quantum computer had been developed recently, and the

speed of quantum computer is always faster than binary computer, but had a serious shortcut, collapse, that

wave probability function always need to estimate the real state information. The target of this paper is to

propose the establishment of an 3D control platform like quantum that comprised of Pu’s Count Bit (PKB),

artificial neural network ADALINE. The ADALINE can facilitate a set of multi-channel, parallel

communication architectures. In this paper, we also propose a method to decision the learning ratio in

ADALINE, so that they don’t only need wave probability function. At the end of the paper, the test platform

is composed of personal computer, digital oscilloscope, and the MCU ATMEL 2560 is used as the control

center. The hardware of the architecture system can verify its feasibility.
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Abstract: 

Due to the COVID-19 pandemic, the use of facial masks and temperature measurement devices have been

declared as mandatory procedures before entering the indoor public spaces. A classification model is trained

by TensorFlow/Keras with a dataset containing 8049 images and the detection system is written in python.

OpenCV detector is used. MLX90614ESF-DCI, an infrared thermometer, is used to measure temperature

with Arduino mega 2560. In the experimental results, the system is managed to do facial recognition and

temperature measurement at the same time with the values shown in the frame. Moreover, the probabilities

of wearing mask and without mask are up to 100%, whereas there is only up to 99% in the case of

incorrectly wearing mask. The value of temperature will be put in the fame, and the color of the captions and

bounding box will turn to color red either temperature over 37.5 degrees Celsius or people do not meet the

requirement of properly wearing masks.
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Abstract: 

Performance of a swirl flow tube (SFT) with respect to the heat transfer enhancement and the pressure drop

are investigated using CFD with the aim to obtain an optimal compromise between the temperature

uniformity and the pressure drop gain. From the results, it is found that the longer the helix is, the larger the

pressure drop will be. The pressure drop is nearly proportional to the helix length. The temperature

uniformity index is significantly improved using an SFT in spite of the penalty of higher pressure loss, as

compared with using a bare tube. The improvement in temperature uniformity index is enhanced by

increasing helix length. However, when the helix length is greater than 40 times pipe diameter (d), the

temperature uniformity indices for different helix lengths nearly coincide. There is no need to use a helix

length greater than 40d from the viewpoint of temperature uniformity because the temperature uniformity is

not improved further but the pressure drop still increases. A helix length of 40d is an optimal compromise

between the temperature uniformity and the pressure drop gain.
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Abstract: 

In the author’s another study, the effect of helix length on the performance of a swirl flow tube (SFT) was

investigated. The heat transfer enhancement and the pressure drop were investigated using CFD with the aim

to obtain an optimal compromise between the temperature uniformity and the pressure drop gain. It was

found that a helix length of 40d is an optimal compromise between the temperature uniformity and the

pressure drop gain. In this paper, another two important parameters regarding the operation of an SFT, the

helix amplitude and the helix pitch, are investigated to get a more thorough understanding of the SFT

performance. It is found that the pressure decreases to a larger extent for a larger helix amplitude and the

pressure drop is nearly proportional to the helix amplitude. In addition, the temperature increases with the

helix amplitude and the improvement in temperature uniformity index is enhanced with increasing helix

amplitude. Concerning the influence of the helix pitch, the pressure decreases to a larger extent for a smaller

helix pitch and the pressure drop is nearly inversely proportional to the helix pitch. The temperature

decreases with the helix pitch and the improvement in temperature uniformity index is enhanced by

decreasing the helix pitch.
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Abstract: 

With the rapid-growing demand of location-based services in indoor environments, fingerprint-based indoor

positioning methods have attracted great interest due to its high accuracy and low online complexity. In this

paper, we use the channel state information (CSI) of the massive MIMO (MaMIMO) system as the

fingerprint to construct the fingerprint database. Different from the previous methods that only use CSI

amplitude to construct fingerprints, phase information and angle of arrival (AOA) are added to the fingerprint

to enhance the characteristics of fingerprint data. We modified the network according to the characteristics of

fingerprint data on the basis of Google Net, and implemented a GoogleNet-like convolutional neural

network(CNN) which uses skip connection and 1-D convolution kernel for fingerprint positioning.

Experiments show that with sufficient representative data sets, centimeter-level positioning can be achieved

by using the proposed neural network, and the positioning accuracy can be further improved by 10% with the

use of AOA information.
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Abstract: 

Indoor localization has aroused great interest due to its wide range of application scenarios such as home

automation 

and emergency rescue. Among many localization technologies, the positioning methods based on angle of

arrival (AOA) and time of flight (TOF) have always been researched hotspots due to high real-time

performance. However, the multipath effect seriously affects the positioning accuracy. To accurately

estimate the AOA and TOF of the multipath OFDM signal, this paper proposes a Multi-scale Convolutional

Neural NetWork (MSCNN) with a multi-scale convolution kernel. In the data preprocessing stage, the real

and imaginary parts of the CSI matrix are reconstructed according to the Hadamard matrix composition, and

then a multi-step cyclic shift method is proposed to generate multiple sub-matrices, then generate a

multidimensional matrix from these sub-matrices. The information of AOA and TOF is 

contained in every sub-carrier. This matrix provides different sub-carrier combinations. The convolution

kernels of different scales in MSCNN can extract AOA and TOF features of different scales from the

matrix. The simulation results show that the estimation accuracy of this method is higher than that of the

traditional method.
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Abstract: 

In this paper, the catalyst tube lifetime of a practical steam methane reformer is analyzed numerically. The

effect of reformer geometry on the flow development, chemical reaction, and catalyst tube lifetime is

discussed. This paper aims to explore the effect of the reformer geometry on the temperature and pressure

distributions in a catalyst tube, to predict the tube lifetime, and to improve the reformer performance. The

results of this study reveal that using the periodic boundary conditions, the temperatures and hydrogen yields

obtained are much lower than the experimental values, and the pressures are much lower than those using the

real model, which results in overestimating the catalyst tube lifetime and underestimating the reformer

operation risk. The catalyst tubes in the down-stream areas have longer lifetimes while those in the up-

stream areas have shorter lifetimes. Raising the reformer roof is beneficial to the catalyst tube lifetime,

which increases as the shifted height of the reformer roof increases.
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Abstract: 

Nowadays, artificial intelligence and deep learning becomes the most important research issues. The history

of AI technology, starting from machine learning, convolution neural networks (CNN), recurrent neural

network (RNN), long short-term memory (LSTM), then developed to the latest technology of generative

adversarial network (GAN). Deep learning is really moving quickly. Data augmentation and transfer learning

are currently advanced functions in the field of deep learning, which accelerate the whole training of the

neural networks and improve model accuracy. This paper will implement these two functions and analyze

the performance in deep learning model. Due to our performance study, researchers can make the most

efficient AI model. 

To find a better deep learning model, we evaluate five deep learning strategies. In this way, the paper will

compare different learning effects and observe model accuracy. According to analysis charts and data tables,

our study show that transferred deep learning and fine-tune strategy not only increase the accuracy, but also

give insignificant overfitting. We also prove that fine-tune transfer learning significantly saves more time and

costs in future tests and experiments. 
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Abstract: 

The ZnO thin film was sputtered on silicon substrate to fabricate a surface acoustic wave pressure sensor.

The crystalline structure and surface morphology of ZnO films were examined by X-ray diffraction and

scanning electron microscopy. The effects of ZnO thin film thickness and device work frequency on pressure

sensitivity were investigated by measuring shift of insertion loss, phase, and center frequency. The pressure

sensitivity increases with increasing the thickness of ZnO film, the optimal ratio of ZnO film thickness to

wavelength at 0.24 has the highest sensitivity at 376.768 Hz-cm2/g.
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Abstract: 

Omnidirectional mobile platforms are holonomic robots that can independently and simultaneously perform

translational and rotational motions. In order to develop an autonomous omnidirectional mobile manipulator,

this paper presents a platform based on four mecanum wheels. It has a higher carrying capacity and mobility

than a standard four-wheel platform. The used manipulator is a Fanuc LR Mate 200 iD/7l robot with an R-

30iB Mate Plus Controller. The heavy weight of the industrial arm and the controller makes collision-free

navigation a challenge. To navigate with this robot in an unknown semi-structured indoor environment, a

Hokuyo 2D Lidar and a Realsense D435i camera have been used. The Central Processing Unit is an Nvidia

jetson TX2 running Ubuntu Linux on which ROS (robot operating system) was installed. The robot is

capable of autonomously performing Simultaneous Localization and Mapping (SLAM), navigation, obstacle

detection, and object recognition, vision-guided robot motions. A map of our workplace was generated. Most

of mobile robot motion control approaches rely on dynamic or kinematic models. The study also covers a

mathematical modeling of four-wheeled omnidirectional platform that leads to the robot's kinematics. The

simulations were carried out using MATLAB establishes and verifies the kinematic model of the

omnidirectional platform. the robot was controlled to follow curves with a constant translation velocity of

1m/s.
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Abstract: 

Invading many industrial, commercial, and residential applications, air-to-air heat/energy exchangers are

extensively considered as one of the promising technologies for providing a good thermal comfort, improving

the indoor air quality (IAQ), and dwindling energy consumption costs as well. The present paper proposes an

IoT-based platform to experimentally assess the performances of a heat recovery ventilator (HRV) system in

terms of heat recovery and IAQ enhancement. So as to gather and log measurements, the developed IoT

platform is integrated to the mechanical ventilation system without affecting its operation modes. For more

than 12 months, the proposed IoT approach successfully collected and sent, every 60 s, the indoor and

outdoor environmental parameters, with a focus on TVOC and CO2 to evaluate the IAQ, and temperature,

humidity, and pressure to assess the system’s heat recovery potential. 

Results from a real environment in New-Brunswick, Canada are presented in this investigation, and the

system performances are evaluated under extremely weather conditions. Research findings disclosed that the

developed IoT platform was flexible in terms of deployment and data exchange, and it proved to be efficient

in collecting real-time data. 
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Abstract: 

In recent years, the problem of air quality and living environment has been attracted attention. The

development of real-Time micro-environment monitoring system provides an effective method for detecting

the environmental pollution problem. 

Many countries have installed renewable energy and solar power into their grids to provide an alternative to

conventional energy sources. the effect of air pollution on solar power generation efficiency was discussed.

The power generation data of three solar stations in the Kaohsiung such as Gangshan, Ziguan, and Yanchao,

were used to compare with the values of PM 2.5. The results show air pollution of PM 2.5 is cutting energy

output by more than 15 percent in certain parts of the study cases. 

The monitoring system is built to collect the environmental parameters including temperature, humidity and

PM 2.5. The data is transmitted to the wireless router by WiFi technology. The system stability is reliable in

practical applications by a certain period of stability experiments and comparing two measurement devices.
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Abstract: 

Recent advancement in deep learning technology has brought tremendous amounts of deep neural network

(DNN) inference jobs into data center. While hardware accelerators for DNN computations have made a

rapid progress accordingly, network capability to transfer large amount of data needed for DNN

computations can still be a common bottleneck threatening service level objectives (SLO). To alleviate such

a bottleneck occurred by data transfer, we propose novel system architecture that offloads DNN inference

job to storage node. Our system includes concise API which mitigates programming burden needed to

offload computations, and software architecture to conduct general DNN inference jobs in conventional

storage system. Experimental results show that our system exhibits 28% shorter average latency and more

than 90% reduction in network usage in common image retrieval and classification jobs over existing

systems.
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Abstract: 

The extension of science education has well spread to pre-college education stage. Many fields of science

education are complete in last decade. However, the education resources are still very poor at electronics in

the opinion of the students having interesting in STEM area. In our memories before the university, we can’t

remind anything but ohm’s law or few electrical concepts. We know there’re just the tip of the iceberg.

Didn’t we have a hard work in teaching, or it’s not a big deal? The reason is that the crucial knowledge like

Calculus haven’t acquired, but it’s not the reason that we can’t promote science education to the next gear.

This article introduces the problem we confront during development, and the reason of each selected

component of the simple RLC Circuit experiment instrument.
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Abstract: 

This paper aims to develop a procedure for analyzing and assessing the vibration modes of small-bore piping

connections so that the potential threat of fatigue failure can be detected in the earlier phase, and the stress

monitoring, service life assessment, as well as the subsequent improvement task can proceed smoothly. This

study discusses the possible causes of the abnormalities of small-bore piping connections, the ranks of risk,

and the methods of vibration measurement. We take the pipeline of a petroleum refinery as an example to

illustrate the analysis procedure and then apply finite element method to analyze its vibration modes. From

the simulation results, it is found that the guidelines for the vibration induced fatigue failure in process

pipework proposed by the UK Energy Institute and EFRC (European Forum for Reciprocating Compressors)

are too strict and need to be amended appropriately. We use the finite element method to analyze the static

stress distribution under the action of gravitation and the result is reasonable. In addition, the natural

frequencies obtained from the vibration mode analysis of the pipelines investigated are very close to the

field measurement values. The reliability of the numerical model and the analysis method are therefore

confirmed. From the stress profile of the simulation results, the highest stress concentration occurs at the

inner side of the bend, which is the potential location of the highest risk of fatigue failure and should

therefore be monitored for the evaluation of fatigue life. From the result of harmonic response analysis,

fatigue failure will not occur for the four abnormal pipelines investigated. Finally, we use a reverse

deduction method to find the vibration frequency and velocity corresponding to the fatigue limit stress of the

pipeline. The guidelines for the vibration induced fatigue failure in process pipework proposed by the UK

Energy Institute and EFRC is amended accordingly. The revised guidelines are expected to be helpful for the

maintenance and repair personnel to diagnose the potential threats of fatigue failure and to proceed with

subsequent prevention and improvement tasks.
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Abstract: 

Graphics Processing Units (GPUs) are widely used for deep learning training as well as inference due to

their high processing speed and programmability. Modern GPUs dynamically adjust the clock frequency

according to their power management scheme. However, under the default scheme, the clock frequency of a

GPU is only determined by utilization rate while being blind to target latency SLO, leading to unnecessary

high clock frequency which causes excessive power consumption. In this paper, we propose a method to

increase the energy efficiency of a GPU while satisfying latency SLO through performance scaling. It

dynamically monitors the queue length of the inference engine to determine the optimal clock that can satisfy

latency SLO. We implemented an efficient inference service using GPU DVFS on the existing inference

engine. According to the result of experiments on inference over image classification models using three

types of GPUs, all of the 99th percentile latency in our method satisfied latency SLO while exhibiting better

power efficiency. In particular, when processing the Inception-v3 model on Titan RTX, the energy efficiency

of the GPU is improved by up to 80% compared to the default clock management scheme.
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Abstract: 

Tape reading in stock is surveillancing the stock price once in a while and recording the stock price. And the

way of observing stock price may television or stock exchange. The time step about recoding stock price is

every stock user's experience and their theory, maybe three minute or two hour and so on. As the example

about that Taiwan stock market start from 9:00 AM to 13:30 PM. It will have four hours operating time if

contains board lot time after 13:00 PM. How to split the four hours operating time for tape reading is the

skill of stock users. The stock price sequence generated by tape reading can be predicted by stock users,

but after all, it is stock user's experience. So the meaning of tape reading is record the stock price but should

not be predicted. This research proposed a tape reading method with web scraping. This method can scrap

stock price periodically and generate this stock price sequence to excel. This application can satisfy the

demand of these stock users. Because some stock users want to gain stock price sequence minute by minute

rather than stock exchange format like day by day, these stock users think that minute by minute stock price

sequence is very clear to forecast. This research method implemented prior scheme, and designed the GUI to

query some company's stock price and stock news of these company, even can set per second and so on that

how long to update stock price and time up feature to stop scraping stock price if just want to scrap stock

price periodically.
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Abstract: 

This letter presents a wideband bandpass filter using substrate integrated waveguide (SIW) structure with

microstrip lowpass resonator cell (MLRC). Since SIW has a highpass characteristic and the proposed MLRC

has a lowpass characteristic, the combination of the two can form a bandpass characteristic. It is found that

as the MLRC is embedded into the top metal surface of the SIW, the center frequency of the band-pass

response can be shifted to a lower frequency. The center frequency of the proposed wideband bandpass

filter (BPF) can be simply adjusted by the structure parameter of the MLRC. In this design, a filter example

has the center frequency of 4.75 GHz is fabricated and measured, having the insertion loss |S21| less than

0.62dB, the return loss|S11| greater than 13dB, and a fractional bandwidth of 40.6%. The overall size of the

wideband filter is 35 mm × 10 mm (about 0.74 λg × 0.21 λg); λg is the waveguide wavelength of the center

frequency. The simulation result is closely matched with the measured response, conforming to the design

concept.
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Abstract: 

In Taiwan, under the influence of multiple factors of man-made and natural damages over the years, many

water pipelines are old and leaking seriously, which has caused a large loss of water resources. 

How to effectively throttle water usage is one of the sustainable environmental protection issues is currently

focusing on in Taiwan. This research takes the water pipe leakage detection equipment as the theme, uses

IoT technology to achieve water throttling, using the Arduino ESP32 development board combined with a

flow meter based on Hall Effect sensor, and placing it at the water pipe or junction connection. Perform

pipeline flow detection, and learn about the leakage of water pipes based on this, so as to improve the

current situation of pipeline leakage in Taiwan. 

Use Wi-Fi connection and MQTT, a commonly used messaging protocol for the Internet of Things, to

perform water pipeline flow monitoring data transmission, and transmit the obtained data to the server.

Finally, use a Python program for real-time pipeline flow analysis and anomaly detection. The data is

mapped and equipment controlled by Node-RED, and pipeline abnormality or leakage alarms are sent to the

user’s mobile phone via Line Notify to achieve the function of smart water flow meters. 

Finally, we discuss the information security of IoT devices, using existing technologies such as Transport

Layer Security for transmission encryption, Advanced Encryption Standard data encryption, etc., to try to

strengthen the security of IoT devices in this research. And to study the possibility of such a flow meter

based on Hall sensor for gas flow measurement.
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Abstract: 

Due to global climate changes, ecological teaching has become a vital learning topic for students in recent

years. Knowing the animals and plants in the living environment can increase people's willingness to be

friendly to the environment. Therefore, there are already many ecological teaching materials. In addition,

with the development of mobile communication and reality technology, it has also affected the development

of many teaching materials. However, whether such digital teaching materials in the classroom and the actual

environment have the same learning effect is a topic worthy of research. To understand the problems above,

this research has developed a set of teaching materials with the theme of island ecology- Happy Yuguang

Island. 

Happy Yuguang Island consists of an environmental picture book of learning and realistic trip cards of

experience to learn about ten kinds of animals, plants, and danger in the natural environment on the island.

The ecological picture book is folded on both sides, introducing coastal forest and bay beach on the island.

Children could also watch Augmented Reality animation of scenarios by scan the picture book. In addition,

children can learn by combining ecological knowledge in realistic trip cards with natural fields by

Augmented Reality. They can also guide the children to correctly respond to ecological questions by

dialogue robots of social community media. 

This study invited two groups of 25 primary school students from grades 3 to 4 to use these teaching

materials in the classroom and Yuguang Island. This study found the following differences in learning

effectiveness: (1) In the same two hours of learning time, and the classroom can acquire more profound

knowledge; (2) In the classroom and the actual environment, students feel The degree of interest is the same,

and the degree of accuracy in knowledge learning is the same; (3) When using in the actual environment, the

students have a correct understanding of the relationship between animals, plants and the environment; (4)

After two weeks, The students who use this set of teaching materials in the classroom have a high degree of

accuracy in knowledge learning.
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Abstract: 

There has been good aspiration and hence considerable efforts in the development of flapping wing micro

aerial vehicles to increase its application and utilization. Because of their sizes, not only the ability for them

to carry payloads are stringent, they are also subject to unsteady aerodynamics. Developments of their flight

controls are thus required to address instability issues. On-board transmission of flight dynamics data is

necessary for appropriate flight control development. This study constructs a communication system for the

acquisition of real time flight telemetry. This is done via the on-board 9 degrees-of-freedom inertial unit, a

local area network transmitter, and motor driver. It overcomes the issues of weight, center of gravity and

other stringent configuration problems for an agility airborne vehicle that transmits flight dynamic telemetry.

This development will enable further practical applications for MAV.
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Abstract: 

Nowadays, a vast amount of data has been accumulated continuously. How to efficiently and effectively

extract the information or knowledge from these big data is becoming an essential topic. A recommendation

system is widely used to provide the recommendations to users who are searching for the items which they

care about. Collaborative filtering (CF) is a commonly used method for recommendation. CF techniques

employ user-item ratings for prediction but suffers from the problems of data sparsity, cold start, and

scalability. The Matrix Factorization (MF) techniques like Singular Value Decomposition (SVD) or Principal

Component Analysis (PCA) are used overcome the above-mentioned problems. 

Though the SVD or PCA shows its potential to solve the above-mentioned problems, these methods are

possible to be afflicted with meaningful results in the condition of a low ranked approximation and denser

singular vectors. Recently, deep learning has been successfully applied in natural language processing,

visual recognition, game strategy, and etc. More and more researches have shown that its potential in

recommendation systems. 

In this paper, we review strategies of collaborative filtering recommendation mechanisms and propose an

approach using convolutional Autoencoder, which is an Autoencoder built on convolutional neural network.

Autoencoders are an unsupervised learning method in which neural networks are supported for the task of

representation learning. We specify the user’s feature points through learning, and then uses these feature

points to combine the collaborative filtering algorithm to recommend items. The experimental results show,

when the amount of data is huge, convolutional Autoencoder can effectively reduce the computations of

system prediction, and benefited from the performance of its convolutional neural network, and the

performance in learning and training is also better than the traditional Autoencoder.
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Abstract: 

Smoke detectors used for early detection of smoke are very important in fire alarm systems. They detect

happen of fire in the first second and send alarm signal to the control panel. Therefore, their signal intensity

for smoke detection is an important issue to study. In this paper, we design an experimental system to study

the light source and different smoke on the signal intensity of commercial photoelectric smoke detectors.

Because in case of fire, smoke released by different burning substances is different, which may affect the

response and sensitivity of the detector. We study the detector signal response for 5 different dust to

simulate smoke rather than real burning substance to be more environment friendly. The experimental results

show that the signal intensities are different for 5 different colors of dust. This means that different dusts

may affect the alarm time. However, when we change the light source from infrared to green, the signal

intensities become close for 5 different colors of dust.
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Abstract: 

This paper proposes a design and implementation of charging and discharging management system for two-

set lithium-iron batteries. The charging and discharging management system uses a PIC16F1824 microchip to

control the charging and discharging of two-set lithium-iron batteries with an interleaved method. When the

two sets of lithium-iron batteries are sequentially and completely charged, the charging power can be

immediately turned off via the PIC16F1824 microchip. This advantage is that the lithium-iron batteries can

avoid continuous charging and inducing breakdown after being charged completely. Therefore, the lithium-

iron batteries can effectively increase life cycles. Additionally, the charging and discharging management

system can also control the interleaved discharging of the two-set lithium-iron batteries. When one of the

lithium-iron batteries is discharged below a safe voltage range, another lithium-iron battery can be exchanged

for continuously discharging via the PIC16F1824 microchip. Therefore, the proposed charging and

discharging management system can effectively implement the two-set lithium-iron batteries with an

interleaved charging and discharging method. Finally, to verify its feasibility, a prototype of the proposed

charging and discharging management system is built. The experimental results have confirmed that the

proposed charging and discharging management system has optimum control functions for two-set lithium-

iron batteries.
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Abstract: 

To solve the problems of the uneven distribution of bandwidth and poor quality of the user experience in

optical and wireless network, a QoE-aware bandwidth allocation strategy in cloud radio access network is

proposed. A software-defined optical domain and wireless domain resource trading platform was established

to interact with the optical domain and wireless domain resource allocation and divide into two stages by

Stackelberg game. Furthermore, the priced-based strategy addresses fronthaul bandwidth allocation between

central office and the mobile network operators, and wireless bandwidth allocation between mobile network

operators and smart mobile devices. While taking the length of the playback buffer into consideration, the

index of rebuffering is introduced to guarantee the quality of experience. Finally, according to the Nash

equilibrium, a two-stage optimal strategy is achieved the optical domain and wireless domain collaboration

to ensure the quality of experience. The simulation results show that the proposed scheme can rational

allocation of fronthaul and wireless bandwidth, while effectively improves bandwidth utilization and the

quality of experience.
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Abstract: 

The synthesis of NGQDs was carried out via a microwave-assisted hydrothermal method where citric acid

and urea were used as carbon and nitrogen sources respectively. The obtained material was characterized

using transmission electron microscopy, X-ray diffraction, Fourier transform infrared spectroscopy, Raman

spectroscopy, photoluminescence spectroscopy, UV-Visible spectroscopy, thermal gravimetric analysis and

X-ray photoelectron spectroscopy. Uniformly distributed and spherical NGQDs were achieved after a 4

minutes reaction time and these dots were further loaded onto Pani/PAN to produce NGQDs/Pani/PAN

composite via in-situ polymerization and electrospinning. Optimized electrospun composite fibers were

characterized and later used for alcohol vapor sensing. 

A simple and room temperature operable sensor based on the electrospun NGQDs/Pani/PAN was designed

on gold-plated interdigitated electrodes (IDEs) embedded on a printed-circuit board (PCB) substrate. The

sensor showed a quick response time of 70 s and recovery time of 105 s for 100 ppm ethanol at room

temperatures and relative humidity of 45 % with a sensitivity of 0.02 ppm-1. The loading of NGQDs on

Pani/PAN promoted a good response signal and sensitivity, and improved the baseline resistance of the

composite due to the enhanced conductive pathways between Pani/PAN and NGQDs. The sensor also

showed a very good reproducibility of the sensing signal towards 100 ppm ethanol.
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Abstract: 

This paper proposed a novel isolated high step-down DC/DC converter, which can achieve a high voltage

conversion ratio, avoiding the utilizing of extreme turns ratio or duty ratio. Even without any additional

clamp circuit, the proposed converter still possesses the feature of leakage energy recycling to improve its

efficiency and suppress voltage spikes on the power switch. In the power stage, only one single active switch

under low-side driving is required, which reduces the complexity of associated gate-driving circuit design

and to be cost-effective. Converter operation principle, theoretical analysis, key parameter design, and

simulations will be discussed in the full paper. In addition, a 200-W prototype will be built and then tested

to validate the proposed converter.
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Abstract: 

Terahertz communication can meet the increasing bandwidth requirements since its advantages of large

capacity and high transmission rate. In this paper, an experimental scheme for transmitting 128QAM-OFDM

terahertz signal on the optical fiber downlink is proposed. In this scheme, 10Gbit/s 128QAM-OFDM optical

access signals are transmitted over 20km single mode fiber (SMF), and the coherent reception of 0.1THz

128QAM-OFDM electrical signals is achieved using self-mixing technique. The results show, the

downstream 128QAM-OFDM signal not only has higher spectral efficiency, but also the value of the

receiver sensitivity is lower than -10dBm when the bit error rate (BER) is 10-3.
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Abstract: 

The aviation industry is the foundation of the entire industry and is the leader of the entire industry. Whether

the aviation industry can succeed or not, schools plays an important role. Many basic technologies rely on

the training of students by the school. The school provides high-quality technical personnel in the aviation

industry to help manufacturers overcome difficulties in production, especially for universities of science and

technology. Therefore, the training of personnel in aviation vocational education is related to the aviation

industry. The development of aviation personnel must start from the students at school. In addition to

training technical skills, they must also have both theoretical and analytical skills. 

This research uses National Formosa University(NFU) students to conduct practical internships at Evergreen

Aviation Technologies Corp.(EGAT) from 2018 to 2021. The students will enter EGAT for practical

internships in the next semester of their senior year to increase work experience, improve skills, and

understand the workplace environment. Shorten the waiting period for employment after graduation, and

smoothly enter the aviation workplace. Internship students were surveyed on interviews and internship

content satisfaction. The average value of satisfaction was 4.0. Combined with the satisfaction of students’

core competence, the correlation between core competency and internship satisfaction was analyzed. The

research found that when the internship satisfaction increased. The core competency of students will also be

improved. 
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Abstract: 

The microwave characteristics of La(Mg0.5-xCoxSn0.5)O3 and La(Mg0.5-yZnySn0.5)O3 are studied to

determine the feasibility of their use in wireless antenna temperature sensors. The microwave characteristics

of La(Mg0.5-xCoxSn0.5)O3 and La(Mg0.5-yZnySn0.5)O3 are determined using X-ray diffraction (XRD)

patterns, Rietveld refinement patterns and Raman spectra. The relative permittivity ( ) of

La(Mg0.45Zn0.05Sn0.5)O3 that is sintered at 1600 OC for 4 h is 20.1, the unloaded quality factor (Qu f ) is

99,700 GHz and it has a temperature coefficient at the resonance frequency (TCF) of -84 ppm/OC.
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Abstract: 

Population aging likely leads people having diabetes and high blood pressure, and an increase in the age of

the prevalence rate of patients with kidney disease. 

As a service provider to take care of elderly patient, hospitals is thinking to realize their service

performance. Good service quality and high customer satisfaction is the key issue for today service

industry. Customer perception (satisfaction) and customer expectation (importance) determines the service

quality performance. This study is based on the "Service Quality Model" and SERVQUAL scale proposed

by three scholars such as Parasuraman, Zethehaml and Berry (1985) to discuss with the five aspects of

tangibility, reliability, reactivity, guarantee, empathy and customer satisfaction. 

The results showed that medical quality was the best one, service quality was the second, customer loyalty

was the third, and customer satisfaction was the fourth. Regarding the difference between actual services and

expected services, the highest perceived difference was "maintaining courteous and polite services of

doctors, nursing staff, and clerks" with a score of 4.49. The worst negative ratings were "inconvenient

parking inside the hospital", "quiet environment in the dialysis room", and "satisfied with the medical

equipment in the dialysis room (e.g. bed, chair, weight scale)". Suggestions for strengthening the empathy

factors are provided. 
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Abstract: 

The rapid evolution in science and technology, has lead the vigorous development of the technology

industry. This development witnessed the changes of the Earth's climatic conditions, dwindle of precious

natural resources. Among which, water is an indispensable resource for our human life. But, there are many

factors like pollution or loss of resources which result in making water as an important resource for usage.

Whereas, the current monitoring system has various problems as most of the people are not very familiar

with the proper usage of water and the methods to handle water. Hence, addressing this issue our solution

aims in monitoring and controlling water resources by our hardware and software system. This system is

combined with a database, PAC (Programmable Automation Controllers) and different types of sensors. This

blend of software and hardware initially supports the operators to predict and judge each value accurately.

This ensures to make the best processing method and improves work efficiency in short period. Meanwhile,

it helps in can reduce the workload drastically helping each process flow smoother and with better results.

This solution also can be used to reduce the loss of water resource which occurs due to mis-operation by

operators. In addition, this system ensures an ease environment for managers and operators to handle the

complete process with confidence. Use of this system can help a huge group of people to achieve a win-win

situation with convenient management and easy operation.
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Abstract: 

According to the Global Cancer Statistics 2020 published in the official journal of the American Cancer

Society (ACS), colorectal cancer ranked 4th in incidence and 2nd in mortality, and the 2018 Cancer Registry

Report of Taiwan Health Promotion Administration showed that colorectal cancer ranked 2nd in incidence

and 3rd in mortality. With the rapid evolution of the times, the lifestyles of the people have shifted from

what they used to be. In addition to uncontrollable factors such as family genetic disorders, diet, bad habits,

and life stress may lead to an unhealthy body mass index (BMI), which, together with aging, increases the

incidence of colorectal cancer. In this study, the convolutional neural network was used to assess the

probability of tumor in the colon by co-lonoscopy. The endoscopic images of the colon, which were

classified into three categories of healthy, benign tumor, and malignant tumor, were adopted as training data.

According to the findings of this study, the accuracy of the tumor profile by colonoscopy was 81.61%. When

this method is combined with the patient’s physical data, the probability of cancer can be calculated by the

fuzzy algorithm. To help physicians in the diagnosis of colorectal cancer and make treatment decisions

related to colorectal cancer by means of the patient’s physical data and colonoscopic tumor profiles.
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Abstract: 

Thermoacoustics is a field of study that discusses the thermal interactions between heat and sound, where

the temperature gradient can generate sound waves and vice versa. The thermoacoustic device consists of

two: heat pumps and heat engines. A Heat pump is a device that can absorb work to pump heat from a low

temperature to a high temperature, while the engine is a thermoacoustic device that can transfer heat from

high temperature to low temperature. It can convert heat into work. In this study, we focus on the

thermoacoustic engine. It can convert waste heat into usefull energy such as acoustic energy which is

potential for refrigeration and power generation. Some parameters have an impact on the performance. One

of them is the length of the stack which is part of the engine geometry. The aim of this study is to investigate

the effect of the stack length on the performance of the thermoacoustic engine numerically. We found that the

highest efficiency is 27 % when the stack length is 6 cm. Based on the investigation, there is an effect of

stack length on the performance of the thermoacoustic engine



161

3rd IEEE Eurasia Conference on IOT, Communication and Engineering 2021 (IEEE ECICE 2021) 

T210194

Research on Cyber-Physical System of Milling Machine Tool

Huang Bo Hao1,a and Chan Tzu-Chi1,b

1National Formosa University

aasd95166@gmail.com, btcchan@nfu.edu.tw

Corresponding author: Huang Bo Hao, asd95166@gmail.com

Keywords: Three-axis milling machine tool, vibration analysis, Prediction Diagnosis Performance

System, principal component analysis, Cyber-Physical System

Abstract: 

The thesis is mainly aimed at judging the corresponding relationship between the vibration signal and the

surface processing quality. Through the three-axis milling machine tool, the experiment of changing the speed

value is carried out, using 10 sets of data for the experiment, and the vibration data is extracted and analyzed

during the experiment. It is expected that 35 characteristic values will be obtained from the data for

component analysis, and the data distribution map will be obtained. At the same time, the surface roughness

of 10 sets of processed materials will be measured by the surface roughness meter and compared with the

data distribution map. Collect the vibration data of the actual processed workpiece surface for comparison,

collect 10 sets of data through different speeds (5 sets of normal processing data at different speeds, 5 sets

of abnormal chatter phenomenon data), and judge the vibration signal status during machine tool processing

based on the data analysis results It can preliminarily judge whether the surface of the workpiece is

abnormal, and judge whether the cutting state is normal or abnormal through signal capture. In the future, it

can also be used in actual processing. Under certain processing conditions, software signals can be used to

judge whether the surface of the workpiece is abnormal during processing. One of the basis.
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Abstract: 

Nowadays, many research teams in the world will add anti-solvents when preparing perovskite solar cells to

promote the crystal growth of the perovskite layer and obtain good crystallinity. Common anti-solvents are

chlorobenzene, toluene and dichloromethane etc. but these anti-solvents have pretty serious toxicity.

Therefore, in this study, three anti-solvents with lower toxicity, namely propyl acetate, isobutyl alcohol and

isooctane, measured and analyzed by FE-SEM, XRD, UV-Vis, IPCE and PCE. It can be concluded from the

analysis results of FE-SEM, XRD and UV-Vis that perovskite layer with adding propyl acetate has the best

crystallinity, largest average particles size, the thickest film thickness, the strongest XRD diffraction, the

highest UV absorption layer was about 500-700 nm and the energy gap of the perovskite was 1.55eV, which

is smaller than that of the perovskite with adding chlorobenzene and isobutyl alcohol, represents that

electrons can be more easily excited from the valence band to the conduction band.
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Abstract: 

Titanium dioxide (TiO2) is the most commonly used material for the electron transport layer in perovskite

solar cells (PSC), but its material defects have affected the development of perovskite solar cells. In this

study, cesium carbonate (Cs2CO3) was used to modify the electron transport layer to make it have better

electronic conductivity. The structure of the modified perovskite solar cell is FTO/ Compact TiO2/

mesoporous TiO2/ Cs2CO3/ perovskite layer (MAPbI3)/ prio-OMETAD/ Au back electrode. The obtained

samples were characterized by X-ray diffraction (XRD), ultraviolet/visible spectrophotometer (UV-Vis),

scanning electron microscope (SEM), energy dispersive X-ray spectroscopy (EDS), and monochromatic

incident photon-to-electron conversion. IPCE). In this experiment, six different concentrations of Cs2CO3

were used, (0, 0.01, 0.02, 0.03, 0.04, and 0.05 M), we found 0.03 M cesium is the most suitable

concentration for modifying the electron transport layer. Compared with unmodified solar cells, we found

that adding a modified layer will not affect the size and thickness of the electron transport layer. The

photoelectric conversion efficiency has also increased from 0.90% to 1.55%.
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Abstract: 

Dye-sensitized solar cells(DSSC) have low power consumption, low pollution, and will have great

development in the future.Silver nanowires have excellent photoelectrochemical properties such as good

electrical conductivity, excellent surface plasmon resonance, and low resistance. These parameters have an

important impact on the performance improvement of DSSC. 

In this study, the concentration of silver nanowires in the titanium dioxide was changed to analyze the effects

of different concentrations on DSSC. First, different concentrations of silver nanowires were added to the

titanium dioxide sauce, and coated on the Indium tin oxide (ITO) conductive glass substrate by a doctor

blade method, and then subjected to compression molding. The thickness of the film after compression is

about 10μm on average. Put it into a high-temperature furnace for annealing treatment, then put it into N3 to

adsorb the dye, and finally encapsulate it by the sandwich stacking method to complete the production of the

DSSC and measure it. 

The results shows the DSSC with a concentration of 0.05wt% silver nanowire achieves the photoelectric

conversion efficiency has reached 4.14%, the short-term current density(Jsc) is 8.14 mA cm-2, and the

photoelectric conversion efficiency without the addition of silver nanowire is only 3.54%. The short current

density is only 7.71 mA cm-2, and the photoelectric conversion efficiency is improved by 17%. 
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Abstract: 

Dye-sensitized solar cells have the advantages of low material cost, easy process and simple process

equipment, and are one of the future green energy developments. Graphene has good electrical conductivity,

thermal conductivity, high light transmittance and low resistance, and is the choice of photoanode material.

Carbon nanotubes have high conductivity, high chemical stability and excellent mechanical strength, and are

suitable for dye-sensitized solar cells. 

In this study, by adding different concentrations of single-layer graphene and multi-layer carbon nanotubes to

titanium dioxide, the effects of graphene and carbon nanotubes on the dye-sensitive battery under different

concentrations were investigated. Finally, doping graphene and carbon nanotube dye-sensitive cells in

titanium dioxide, and measure and compare the dye-sensitive cells of graphene, carbon nanotubes, and

carbon nanotubes/graphene to analyze the three different processes Dye-sensitive battery characteristics. 

The results of the study show that the carbon nanotube/graphene dye-sensitive battery at the same time,

compared with the thin film coating doped only with carbon nanotubes and graphene, the surface of the

working electrode is rough, which increases the light absorption rate, and The increase in surface pores has

resulted in an increase in dye absorption, and the overall light conversion efficiency of the battery has been

significantly improved. 
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Abstract: 

This paper presents an improved direct computation of DCT algorithm by using unique-group cosine

coefficients to calculate all DCT bins for Mel-scale frequency cepstral coefficients (MFCC) feature

extraction. Compared with the traditional method of direct computation, the number of cosine coefficients for

the proposed algorithm can be greatly reduced by 85.42%, but the numbers of additions and multiplications

would be increased by 120.4% and 116.7%, respectively. Based on the advantages of simple structure and

easy control, the proposed design would be a new solution for future applications in the whole hardware

design of MFCC.
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Abstract: 

A wind turbine system of three-dimensional components was created using software CREO 7.0 for

modeling. A wind turbine with a lightweight design was conducted in a finite element software named

ANSYS to analyze the static stress of structure, deformation. The dynamic analysis such as modal mode and

resonance (Harmonic) as well as transient flow field were also analyzed to achieve optimal design for fan

blade curvature, bracket shell size and material selection. CFD (Computational Fluid Dynamics) Uses

numerical methods to solve the control equations of fluid mechanics in the computer, so as to predict the

flow of the flow field. The soft well Ansys Fluent provides fast and accurate CFD results with flexible

moving grids, scalable parallel operations. In simulation, various meshing methods and boundary conditions

will be checked and compared to obtain least distortion from solution setup post-processing.
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Abstract: 

In this thesis, deep learning sound recognition with machine learning for sound-wave non-contact defective

detection system using eddy current is proposed in this paper. A special designed winding which is fed by an

impulse current generates an impulse magnetic field to induce an eddy current that generates the

electromagnetic force to make the surface of detective object vibrate to generate a sound wave for detection.

Because different eigenvectors of normal and defect objects, the sound wave spectra are different for testing

objects due to the natural frequency which can be used to distinguish from the normal and defect objects by

using machine learning artificial intelligent technology. The pre-processed spectra are labeled and input into

the neural network for training. The spectra of the generating sound are evaluated through loss function in

order to observe the training process of the models. Finally, the experimental results are used to test the

linen brake to verify the proposed method to find out the defective samples for manufacture automation.
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Abstract: 

This paper was studied a stable and convergent method of detrended fluctuation analysis (DFA) sliding

window to classify medical samples. Research on medical diagnosis is important and complex. Uncertainty

is unavoidable in medical diagnosis. The symptoms are one of the uncertainties of an illness and may or may

not occur as a result of the disease. There is an uncertain relationship between symptoms and disease.

Diagnostic accuracy can be improved using data forecasting techniques. This DFA sliding window is an

expansion apply of DFA. IT has a greater ability to be generalized and greater capacity to approximate than

a traditional DFA. Statistically significant differences were observed with the proposed approach, especially

with respect to α2 values. The proposed method also presented a great reduction in α1 error for white noise,

which is a good model for congestive heart failure, with respect to α1 correlations. The simulation results

demonstrate the effectiveness of the proposed DFA sliding window approach.
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Abstract: 

Sleep-related breathing disorders influence the autonomic nervous system and can cause heart rate changes

known as cyclical variation. In this study we using detrended fluctuation analysis (DFA) of heart rate

variability (HRV) to discriminate and diagnosis sleep stages and sleep apnea. We investigated 12 healthy

subjects, 28 patients with moderate, and 31 patients with severe sleep apnea with DFA. DFA is applicable

in the context of nonstationary signals, since it involves removing fluctuation trends from the signal. It is

using power-law characteristics to analysis object signals and has a certain degree of discrimination effect.

The results displayed 70.1% of the apnea severity assignments and 83.2% of the sleep stage diagnosis were

correct.
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Abstract: 

The information age has progressed, Using computational thinking ability to solve problems has become an

indispensable way of life in life. Many scholars believe that if they have computational thinking ability, the

process of solving problems will be more logical. At the same time, some scholars believe that good learning

methods can improve learners' intrinsic motivation. This issue is worthy of discussion. Therefore, in this

research, we try to use the conceptual composition learning model so that students can construct knowledge

when composing their own images, because the focus of this learning model and computational thinking is

the thinking process, and the two coincide. This research intends to try to introduce the traditional

programming robot course into the conceptual composition learning mode, and measure whether there are

differences in computational thinking tendencies, problem-solving tendencies, and intrinsic motivations

between students who use the conceptual composition learning mode and those who do not use the

conceptual composition learning mode. . The students in the experimental group used conceptual

composition activities to develop computational thinking skills during the course of the programed robotics

course; the students in the control group first played the computational thinking explanation video to explain

the computational thinking skills to the students, and then taught in the traditional programming robotics

course.
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Abstract: 

The purpose of this study is to analyse the static and dynamic characteristics of a truck frame of Futian

vehicle series, and to provide design criteria for the optimization design. Based on ANSYS Workbench, the

stress and deformation of a truck frame in Futian vehicle were simulated under four typical working

conditions, such as in full load bending, full load torsion, emergency braking and emergency turning. The

results showed that the maximum stresses of the frame were 177.11MPa, 176.95MPa, 175.37MPa and

442.78 MPa, and the maximum deformations were 8.3471mm, 6.5752mm, 7.9299mm and 23.89mm. The

results showed that the strength and stiffness of the frame were adequately safe with compared to allowable

stresses of materials. After that, the first 10 natural frequencies (12.718Hz,0.289Hz, 37.200Hz, 38.916Hz,

48.519Hz, 121.05Hz, 135.27Hz, 137.80Hz, 139.51Hz, 145.62Hz) and modes shape were obtained by modal

analysis. It should be noted that the first modal frequency has a great influence on the structure. Finally, the

random vibration analysis was carried out on the basis of modal analysis, the strength and stiffness situations

of the frame are obtained under random road excitation. In order to meet the fatigue strength requirements of

vehicles under harmful working conditions, the connection part between the fifth member and the longitudinal

member should be strengthened to prevent damage. We also needed to consider reducing the length of the

frame or increasing the stiffness to prevent the risk of damage to the rear of the frame.
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Abstract: 

The Suspension system is an important part of the entire chassis system and plays a critical role of a

vehicle’s performance. The pillar is a key part of the suspension system which is to resist or conduct the

load of the upper and lower A arms, beam rods, wheel cores, and brake calipers. The dimensions of the

pillar in this study were based on the first formula car of the Zhaoqing University Electric Car Team.

Furthermore, according to the requirements of FSEC, the structure should be designed followed the rule.

First, under the selected suspension type, we used CATIA software to evaluate loadings of the front

suspension under working conditions and designed and assembled the front pillar structure in the simulation

system. According to the mechanical boundary condition, the ANSYS Workbench software was used to

study vibration modal analysis and design optimization of the front pillar. The results of the study showed

that under all kinds of working conditions, the maximum stress of the front pillar appeared at the connecting

lugs of the articulated steering tie rods, which is the most easily damaged. The result of the above mentioned

provided structural strength evaluation criteria. In the optimization analysis, the geometric size of the limiter

was optimized with multiple objectives, and the result of lightweight was obtained.
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